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FOREWORD 


This report is the third of a series initiated by 
the Atlantic Development Board to examine important aspects of 
the economy of the Atlantic Region. It was prepared as a back- 
ground document for public discussion of regional development 
policies. 


The Atlantic Development Board Act authorizes the 
Boare tO prepare "... an overall co-ordinated plan for the pro- 
motion of the economic growth of the Atlantic Region". The 
various studies that the Board has prepared provide the basic 
facts on which development policies will be formulated. They 
are being published to contribute to public understanding and 
discussion of the major policy issues in the economic develop- 
ment. of the Atlantic Provinces. 


The Atlantic fishery, more than any other resource 
industry, is intimately bound to the history and traditions 
Of the meople oct the Atlantic Provinces. It has been the 
subject of many reports, studies and plans. Commercial fishing 
is 8 Magor concern of goverment departments of fisheries, both 
fPeperel ana provincial: This report makes no attempt to dupli- 
Pere work that has gone before. Rather, it attempts to assess 
the economic potential of the primary fishery and the fish- 
BrCGeesineg aNdustries in jhe Atlantic Provinces over the next 
decade, and to discuss some of the indicated adjustments re- 
quired to move toward realization of *that potential. 


A.D. Crerar of the Atlantic Development Board planning 
Start had over-all responsibility for the analysis of data and 
erenaracion oF the report. Much of the basic descriptive mate- 
rial was assembled for the Atlantic Development Board by D.A. 
MacLean, now regional economist for the Canada Department of 
Fisheries in Halifax. The Economics Branch of that Department, 
in both Halifax and Ottawa, provided much assistance and advice. 
Paiting.wWas by J.-F. Kingel. 


The study was conducted in consultation with the 
Federal-Provincial Atlantic Fisheries Committee, whose members 
include: 


Leonce Chenard, Deputy Minister, New Brunswick 
Department of Fisheries, Fredericton; 


Eugene Gorman, Deputy Minister, Prince Edward Island 
Department of Fisheries, Charlottetown ; 


ye ie 


E.M. Gosse, Deputy Minister, Newfoundland 
Department’ of Fisheries, St. John's; 


Brian Meagher, Deputy Minister, Nova Scotia 
Department of Fisheries, Halifax; 


Dr. A.W.H. Needler, Deputy Minister, Canada 
Department of Fisheries, Ottawa. 


The Committee's participation in an advisory capacity, of 


course, does not imply any measure of responsibility for the 
reporn oT res findings. 
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FISHERIES IN THE ATLANTIC PROVINCES 
1. DEVELOPMENT OF THE ATLANTIC FISHERY 


Fishing in the waters surrounding the Maritime Pro- 
vinces and Newfoundland began in the early 16th century. Al- 
though international, the fishery was not initially land-based 
on this continent. Some settlement took place in the 17th cen- 
tury, but it was not until the following century that coloni- 
zation began in earnest. The early east coast fishing industry 
was based upon the virgin cod fishery for the production of 
salted fish. Codfish remained the dominant species until late 
in the 19th century when the lobster began to assume greater 
economic importance. 


The introduction of the gasoline.engine for use in 
small boats in about 1905 revolutionized some segments of 
the inshore fishery. A few years later the first steam otter 
Lrav~ers Were int roduced,. only to meet extreme opposition from 
those dependent upon inshore operations. Restrictions were 
Placed on fish dragging opérations”’at the request of the in- 
Snore operators, and it was not until the 1940's that the rigid 
restrictions on dragegéryutilization weréesrelaxeds 


it appears tie vst Ol tie early Limovations: intro- 
duced -into-the Canadian east coast fishery were first adopted 
in New'England, later°aintroduced in the’ Maritime Provinces and 
eventually in Newfoundland (filleting at source of production, 
basveneine,*freezingyvete.). The dévelopment of filleting plants 
ene treezing led toethe utilization of groundfish species in 
auditaon tO cCOdssand=in'the late-1930'S-the growth in*distri- 
bution and holding facilities encouraged the frozen sector of 
the industry and increased the shift from the production of 
salted products. 


Generally during periods of international conflict 
the Gast coast industry has prospered because of the strong 
demand for foodstuffs. However, until the last decade progress 
and development have been generally slow. Since 1955 the Atlan- 
tic coast fishery has (with government assistance) progressed 
Topialy With the gdditionacf modéimm, fishing units, the>con- 
struction of more efficient plants, improvements in marketing 
and transportation of products and the importation of fishing 
techniques commonly used in other parts of Canada and in com- 
peting fishing nations. 


Approximately 8 per cent of the labour force in the 
Atlantic Provinces is engaged in the primary fishery sector 
for @i1 oF part of cach year. In total, over 45,000 men were 
employed in the primary fishery in the region in 1965. From 
1954 to 1960, the numbers in the industry had generally declined 
(except in Newfoundland), but after 1960 there was a fairly 


sharp increase (Figure 1-1). The bulk of this increase occurred 
in Newfoundland, with Nova Scotia also showing an upward trend. 
In any event, there is no recent evidence of any large-scale 
exodus from fishing. 


The majority of those engaged in the primary fishery 
are not full-time. Although regional statistics are incomplete, 
it is estimated that, of the 45,500 fishermen.in 1905, only 
about 6,000 were employed for 10 or more months .of «the yedi. 
Some 27,000 could be classed as part-time (5 to 10 months) and 
12.500. as occasional workers (less than y months). 


The primary fishery contributes about 6 per €ent co 
the net value of commodity production within the region. On 
a provincial-basis, the cont rabution in 1965. .vanged froms2 a2 
per cent in New Brunswick to 10.5 per cent in Prince Edward 
Island. For the region as a whole, the primary fishery has 
more than maintained its share of net value of commodity pro- 


duection«since. 1900 Wiablerl-D)- 


TABLE 1-1 


Net Value of Production in Commodity-Producing Industries, 
Atlantic Region. 1960.) (9os and 1965 


Industry 


1963 1965 


$ 000,000 % $ 000,000 % $ 000,000 % 

Agriculture S226 (aes) 61.9 5s 91.1 6.3 
Fisheries sfepnn, 5.3 Tiel 621 Gi ez Gus 
Forestry 79G2 7ye4 Alva Ot4d Shel 329 
Trapping Orgs ~ 0.4 - Oro 
Mining. 102.4 9.6 pieciyena' ies aa el Sees L530 
Electric Power 54.6 Beel fe Vagial 6.1 Sa: a7, Syed 
Manufactures BOF <7 Bf54 442.3 88s | 514.0 89 20 
Construction Bobs 2 Le ge 310 5:..6 2623 390.9 21.20 
Total 1 06226" = 0GrD TEOWG 6" 100720 446.9. 100.0 
source; “survey of Production 1963, 965. p-bes. 
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FIGURE 1-1 


NUMBER OF MEN ENGAGED IN PRIMARY FISHING 
ATLANTIC REGION, 1954-65 


ATLANTIC REGION 


NEWFOUNDLAND 


NOVA SCOTIA 


NEW BRUNSWICK 


PRINCE EDWARD ISLAND 


55 56 a7 58 59 60 6] 62 63 64 
YEARS 


Source: Economics Branch, Canada Dept. of Fisheries. 


(See Appendix Table A-5.) 
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Although these statistics indicate that the fishery 
is a rather minor aspect of the regional economy, certain fac- 
tors disguised in the statistics must be mentioned. The fish- 
ing industry is one of the few industries in the region which, 
historically, have absorbed part of the labour force during 
times of distress in the economy either during the year, or 
over a number of years, although it has not done so profitably. 
Also, the primary fisheries,statistiesade not imciude the tertect 
of fish processing, which appears as part of the manufacturing 
category. During the most recent year for which statisticsson 
employment in fish-processing establishments are available (1965) 
10,700 people were employed in this secondary aspect of the 
industry in the region. It ds estimated that, fish processing 
within the region contributed about $53 million (value added) 
annually, or 9.7 per cent, to the $514 million manufacturing 
Seou0r ain Los, 


Although there are many similarities among the fishing 
industries of the four At Pantie Provinces, each province wenes 
to have a slightly ditterent species mix which leads to mii ferent 
levels of net return for effort. Nova scotia has a numbers, 
Nnigh-=value species ilanded and processed) Wittinethe provinces 
In Nova Scotia, groundfish landings during 1905 were 379° milieon 
pounds with a landed value of $18.4 million. However, the lob- 
ster fishery (which yielded 18.6 million pounds valued at $13.6 
million) and the ‘scallop fasherye (bss milion pounds value drcac 
$10.3 million) exceeded the value of any individual species in 
the groundfish group. In Newfoundland, the codfishery accounts 
for 600 per cent™of thesianded wadue,ci aii tiches. whi lem une 
flounder and lobster fusheriesiteacheaccount: tor -apouty Uupey 
cent and the capelin and salmon fisheries 5 per cent each. In 
Prince Edward Island during 1965, lobster accounted=ror 70 ner 
cent of the total landed value lof all tishes? eroundtiecsh tand- 
ings, dl-per-cent... In News Brunswick the annual value of dand— 
ings is quite evenly distributed among the three main groups 
Of species. The groundfishes accounted for 30 per cent, o£, the 
total value of landings during 1965 while the pelagic group 
represented 31] per cent..and thesmol lusessand crustaceans 39 
per cent. In New Brunswick, as in the other two Maritime Pro- 
vinces, lobster is the single most valuable species landed. 


2. FISH MARKETING PROSPECTS 


A recent report prepared by the Department of Fish- 
eries considered fish marketing prospects to 1975 (Canada 
Department of Fisheries, 1967). As it relates to the Atlantic 
fishery, the report concluded that market demand is likely to 
play a dynamic role only with respect to groundfish and herring. 
Marketing of other species of economic importance, the report 
suggests, will be limited more by supply than by the capacity 
of the market to absorb them. This section, then, considers 
consumption and marketing of groundfish and herring. 


Consumption of Groundfishl/ 


The United States is Canada's primary market for 
groundfish, absorbing approximately two-thirds of the output 
ot the Canadian Atlantic groundfishery in 1967.° The Department 
OL Fisheries. report referred to above contains a projection of 
the growth of the United States, market to 1975. However, be- 
Cause of recent events, it is necessary to revise that forecast. 


Tables *2-1 through 2-4 provide the basic information 
for developing the revised groundfish market forecast. From 
Table 2-1 it can be seen that U.S. consumption of groundfish, 
as inferred from total domestic disappearance (apparent con- 
sumption), has increased substantially over the period since 
1955. Compound five-year growth rates in consumption are in- 
econ ten in table 2324. With the exception of the 1958-1963 
and 1962-67 periods, the compound growth rates were generally 
Si Otea DOVE. o per-cert—a—year. 


Ihe yearly rate of change in total consumption is 
given in Table “73> 


It will be seen that between 1966 and 1967, the total 
American consumption of groundfish dropped by 22.3 million 
pounds, a decling of over 4 per’cent fromstheyprevious year, 
The compound annual growth rate in consumption registered a 
low of 2.5 per cent during the 1962-67 period as compared with 
about 5 per cent for the previous periods, as indicated in 
Taple 2-2. 


1/ Prof. Norman Morse of Dalhousie University is currently 
preparing a full-scale estimate of demand for groundfish 
for the Atlantic Development Board. In the meantime, the 
interim forecasts shown here have been prepared by the 
Board's Planning Division. 


TABLE 2-1 


Consumption of Groundfish* in the United States, 1955-1967 


Annual Change 


y Total Ending Apparent in Apparent 
aed Supply Stocks Consumption Consumption 
et ON. ee eee 

--------- 000,000 1b.” -----=--=- % 
1355 30247 ar ay) Soy ere - 
1956 37129 69.3 302536 -2.8 
1957 CT eS ral) 47.8 SRS 7 ee 
1958 452.2 ons eae) SE.OLy, 18.9 
1959 473.3 o/h 30.050 -0.2 
1960 470.4 LOS 394.0 ae 
1961 506.4 68.0 438.4 lal een 
1962 3 Gn0 Si 456.6 4.2 
1963 Sane 86.8 463.4 Tee 
1964 BGG0 Los 492.7 6.23 
1965 6U933 86.0 Lae | Gute 
1966 647.1] 104.6 542.5 Sra! 
1967 613.9 9 Soscf id iene -4,] 


* Groundfish includes haddock, flounders, cod, halibut, ocean 
perch. and fish bLOCKS atBeginning, In. |9oc.. fist blocks are 
entered in the total supply. Supply is made up of beginning 
stocks, landings and imports. 


Source: Food fish situation and outlook, current economic anal- 


ysis.o U.S. Dept. of ‘theinter tor. sl sina nceiwn dieing 
Service, Bureau of Commercial Fisheries. May 1968. 


TABLE 2-2 


Compound Annual Growth Rates in Consumption of Groundfish, 
United States, 1955-1967 


Growth in 
Period Apparent 
Consumption 
% 
o-Year Average 


1955-60 4.8 
1956-6] 7.6 
1957-62 tia 
1958-63 o26 
1959-64 our d) 
1960-65 trae; 
1961-66 Aog3 
1962-67 2.5 
10-Year Average 
1956-66 6a2 
1957-67 4.8 


Source: Table 2-1. 


Year 


1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 


Source: 


Year 


1355 
1956 
1957 
1958 
1359 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 


* Includes haddock, 
fish blocks. 


United States Per-Capita Consumption of 
Selected Groundfish Species, 1955-1967 
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TABLE 2-4 
United States Production of Groundfish* and Imports, 
1955-1967 
Yearly 
Change Imports 
% 000,000 Ib. 
- 109.7 
- T2340 
- Tee cu 
- 209.1 
-0.6 222.0 
-0.6 oho 
4.8 DG Ww aaligys 
+ Nap | 269.9 
-2./ ae je i" 
-6.3 294.3 
4.0 345.3 
-0.8 NA AP 
-0.5 ces ei 
halibut, cod, flounder, ocean perch, and 


Landings 


Current economic anal- 
Fish and Wildlife 


May 1968. 


Table 2-3 presents the U.S. per-capita consumption 
of selected groundfish species. 


It seems clear that the American Bishop's Decree on 
Friday fasting in December 1966 was responsible for the short - 
run decline in consumption during the 1966-1967 period. This 
conclusion 1s indicated-in- a -study-—by Bell (L907). .-lt truc., 
then this represents a oncé-in-a-lifetime event, and most of 
the adjustment in consumption would have occurred during 1967. 
The dynamic elements which had been pushing up consumption prior 
to°196/ were unrelated to religious obligations. Increases 
Sousunption occurred becauseemore people were, finding. t2cneuG 
be economic, convenient, nutritious and tasty. It is believed 
that these underlying trends toward increased fish, consumption 
Will reassert themselves, Itsis assumed that ,ectart io bom 
the 1967 Tow, consumption wili-résume the S-=per-cent. Clow ciate 
experienced over the 10 -years trom 1950" to D900] (One tito poo 
consumption in the American market would surpass 600 million 
pounds by I970;. By 1975 U-S. consumption could be expectedarco 
mmerease to apout  /68 million pounds. 


During. the period 1955-b967-." United states product von 
of groundfish has been declining somewhat (Table 2-4). The 
patter has been one of a very. slow,deciane jin (producti ones we 
some point sresistance to Continued. déclane will be felt, ipre— 
sumably when the core of efficient vessels 1s reached, supporced 
by recent government subsidy programs. Given this assumption, 
iors estimated that “in 1970, U.S productiomun orounatiad 
will be about 170 million pounds and by 1975, it may be around 
165 million pounds. 


With consumption estimated at 768 million pounds, and 
taking into account the yearly stock level, this indicates an 
import level of about 600 million pounds of groundfish in 1975. 
With the rise in United States consumption, and the slow but 
continued decline in United States production, 1975 Imports ot 
Sroumdiish ane expected’ to ancrease by approximately 75 per cent 
over the 1967 level. 


Can Canada retain its share of the market? It is 
difficult to say. Considering the likelihood that the home 
markets of Canada's European competitors will continue to grow, 
perhaps the best assumption to make is that Canada will retain 
its share of the United States market. There is no likelihood 
that European markets for Canadian fresh and frozen groundfish 
Wis lt increase over this period. 


Canada's domestic market is expected to grow by 20 
per cent by 1975. This is predicated on population increase 
only; it is assumed that Canadian per-capita groundfish con- 
Sumption - already much above the United States level - will 
not change appreciably during the next decade. 


The combined effect of these assumptions on the pro- 


jected growth of markets for Canadian groundfish is shown in 
Te Uae oi 


/ 


TABLE 2-5 


Markets for Canadian Groundfish, 1967 and 1975 


Market Product Weight 
1967 1975 (est.) 


eas a000 ,DUD LI aS 4 =n 


Canada 110 130 
United States 205 360 
Europe 10 10 
Total 325 500 


One further adjustment is necessary to arrive at a 
projection O1 Marketinegs in 1975. “Ihe market for salt cod is 
declining, and about one-third of all cod landed in the Atlantic 
Rept 25 sailed. i 2907, Cod made up 474 per cent ‘of ‘ail 
groundfish landings. In an average year, then, salt cod accounts 
for about 15 per cent of all groundfish landings in the region. 
If the salt cod fishery is assumed to remain relatively stable 
Sree is, to aeciine’ by tro more than about’ 20 per cent™by-1975), 
thene the total market’ for groundfish’ could be expectéd to’ in- 
Créase- by apout ‘one-half by 1975. 


Landings of groundfish in the region amounted to 
Tui asaon pounds (round fresh” weight): in 1967.) An ‘increase 
Go tie oruer  1oerecast would require landings of about 13525 
Miviiton pounds by 1975.°>" The two ‘critical-assumptrons” in’ the 
Torecest are that the American market will resume it’s’ pre+1967 
prowth, aiter having absorbed the impact of the Bishops’ Decree, 
and that Canada will be able to maintain its pre-1967 share of 
the American market in competition with European producers. 


Marketing of Groundfish 


The break in the American groundfish market in 1967, 
discussed previously, came at the end of a period when the 
Canadian groundfish industry had expanded capacity significantly, 
with considerable federal and provincial assistance. Conditions 
of overcapacity and oversupply currently plague the industry, 
and as has been noted, markets are not expected to recover to 
their 1966 levels until about 1970. Not until about 1972 would 
the growth of the market have increased to the point where the 
ful) <catching capacity added-to the fishing fleet up to 19067 
would be fully employed. Left to itself this market correction 
would see the elimination of inefficient plants and vessels well 
before this time; such elimination is in fact occurring at present. 


10 


The current situation provides both a challenge and 
an opportunity. The challenge is that many plants, which often 
provide the only source of employment in the community, are 
being forced to close, with the consequences of unemployment 
and distress for those who are unable to move, and drastic re- 
adjustment for those who are mobile. For the inefficient plant, 
economics provides no answer; it is a social problem - a welfare 
problem - which calls for support of the people affected. Re- 
training, mobility assistance and income supports to the indi- 
viduals and families affected are the indicated therapy. 


However, in addition to the basically inefficient 
plant whose closing has been hastened by the marketing crisis, 
hut whose ultimate fate was clear in any event, there exists 
the very real possibility that overreaction to the current — 
marketing crisis may well eliminate plants which have potential 
long-term viability. Because of this, later sections of this 
report will consider the question of the optimum plant location 
in the region over the long term, having regard for the nature 
and distribution of the resource, and the implications for the 
industry of scale of operation and access to markets. 


Because fish markets and. marketing are considered to 
be Such. 4 Gritical area at this time, the AtlanticeDevetonien 
Board has undertaken an intensive examination of marketing. This 
Marketing study will, concentrate on the process, of) marketana 
from. port: landings to the retail level, tocusedyoms ticmlmacce 
States, market for groundfish. .More, particularly. 1oywidld sagen 
tity*the function of each element in the marketingyeiaing sme 
will adentity the services performed) by the wishyprocescor. 
broker, wholesaler, distributor, warehouséer, agence, retaumica, 
Stc.5 cents Ut wid] attempt, to, 1dentaty thercostoeineiirecmin 
providing, each of these services. Jt) 1s. suspectedeenat yn 
efficiencies exist in marketing schannels., thatwiicimpacces 
through too many hands between the fisherman and consumer, and 
that. the. charges. for somé services, may be e€XorbiAtanteeeiptoye. 
ment.of effacrvency and reduction of cos tss form market ang ioe 
could improve incomes for Canadian fishermen and,yprocessors 
withouG,increasing volumes), of consumer DYACesi7 | his ese 
In ats G@arly stages, no results are yet avai lamle,s and ssumenc. 
consideration of groundfish marketing problems “and potentsal 
MUSt-awalt its. comp létaon, 


Consumption and Marketing of Herring Fishmeal. and) O71 


Herring. tishmeal and.oi11 make up the. otheas cratacan 
growth sector requiring market analysis. The Canada Department 
otvrasheries \(067) estimated that, total Ganadianglandaneseer 
herring would expand from 0.85 billion pounds in 1966 to about 
LS DAL LON, 1915.1968',. and to.a minimum ofidi.5 ba lls-oneeineo as 
(Iable 2-6). <([t is considered, possible, if the resource, can 
support it, that the Canadian fishery (Atlantic and Pacific) may 
double that figure.to, attain the 3.0-billion-pound. level, by 1975. 
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Assuming little change in the utilization of herring 
for direct human consumption, this implies a minimum incremen- 
tal expansion in markets for herring fishmeal and oil to utilize 
an additional 0.65 billion pounds of herring by 1975. The maxi- 
mum increment, given the upper estimate in Table 2-6, would be 
2.15 billion pounds. 


For the east coast alone, the Department of Fisheries 
foresees expansion of fishmeal production by 1970 to utilize a 
total of 0.8 billion pounds of herring, with 1975 utilization 
of at least 1.0 billion pounds - perhaps as high as 2.0 billion. 


A review of the fishmeal market prepared for the May 
1966 herring conference (Mitchell, 1966) provides a basis for 
estimating future trends in the market for fishmeal and oil. 
The market for fishmeal is expected to remain strong, particu- 
larly to facilitate the expansion of poultry production. It is 
expected that meatmeal competition will decrease. 


Although envisaged expansion of the herring catch to 
1.0 billion pounds on the east coast by 1975 will involve 700 
million pounds for reduction purposes, yielding 70,000 tons of 
fishmeal, this is not expected to have any impact on the world’ 


market. Based on world fishmeal utilization in 1964 (3.4 a 


DiGi atone), Gre €asSt COast increment of 70,000 tons represents, 
Bn aadition of only 2. per cent. ..This compares, with an actual 
Sane eh he a eta lization of “fis tor reduction in’ 1964 of 2 ‘per 
cent os 


In 1966, world production of fishmeal (at 4.2 million 
tons) was over seven times the 1948 level. Production had more 
than doubled to 1.36 million tons in the decade to 1957, then 
doubled again in S years to 2.89 million in 1962, and then in- 
creased by: 45-per centein four years to the 1966 level. In 
1967, it may have reached 4.5 million tons. 


The Canadian industry expansion on the east coast came 
when Peruvian production declined by 0.3 million tons in 1965 
and prices shot up.~ The outlook for the Canadian meal industry 
depends principally on the outlook for Peruvian production and 
the behaviour of prices. There are some hopeful signs: some of 
the Peruvian plants have deteriorated, and there is pressure on 
their stocks of anchovy. World demand is rising, and the possi- 
bility of a Peruvian limit would put a bonus on new production, 


Prices could go down one-third from the $190-per-ton 
level. at. which the Atlantic plants entered the .field, before 
the break-even point was reached. In 1967 North American prices 
indicated that there still appears to be a good margin for do- 
mestic and United States marketing in the short run. The long- 
Vin J SUCuUre ois, Girwer . 


1/ World production of fish for reduction is dominated by Peru, 
with production of 1.47 million metric tons in 1966, 35 per 
cent of world output. 
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With meal expansion will come oil expansion. World 
production reached 732,100 metric tons in 1966, with Norway the 
leading producer at 170,000 tons, but Peru the leading exporter 
(139,000 tons). Prices in 1967 were firm to strong. The use 
of fish oils in poultry feed is strengthening as withdrawal 
timing is being made precise to avoid fishy flavouring in poul- 
try meat. 
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3. THE NATURE OF THE RESOURCE 


The future catch in those waters normally fished by 
east coast fishermen will be determined by a number of inter- 
related factors. Naturally, the foremost factors will be the 
size of the stock and the quantity of effort employed upon the 
stocks. The size of the future stocks depends upon the water 
temperatures, available feed, and market demand as it aiects 
total effort by domestic and foreign fishermen. 


Since different stocks of fish have different growth 
rates, which may vary from 5 per cent of weight annually to 
as high as 200 per cent (Fisheries Research Board, LOG Lee 
estimate of potential yield is a much more meaningful figure 
than is a figure representing the size of the stock. However, 
it is also extremely -difficult to estimate future potential ae 
an international fishery - particularly, when one or more nations 
concentrate on a particular species, which may effectivelys lime 
the future potential of the stocks. 


In recent years a number of significant studies have 
been published which deal with the state of Northwest Atlantic 
stocks. In addition, the International Commassion tor theanorens 
west Atlantic Fisheries (ICNAF) has been publishing and report- 
ING OMI SeocKs since the early sl950 is. 


A paper presented to the Fisheries Councid of @Ganada 
(Templeman, 1966) dealt with the state and potential of the 
Northwest Atlantic stocks. Dr. Templeman, noteditnat. img 
2.95 milion tons of all Spécies were landed’ from ihe wliG. 
Aréa. The distribution of species *caleht, and the Canacian 
share of species totals, are Summarized: in: lablewss 17, s)20e 
3-2 indicates the ICNAF Subareas in which’ the cCatenes of a7 tous 
species are dominant. The location of ICNAF Subareas and Divi- 
Si0ls 2S Shown, any bacure: 321. 


Commenting on the emphasis of Canadian fishing textort, 
Dr. Templeman stated: 


It, is apparent that in any future expansioneo: 
the trawler fleet the cod must receive most attention. 
Except for sporadic attempts, Canadians at present 
do not fish offshore cod north of the Grand Bank 
region and in fact there is no Significant eCenaaia 
catch ot offshore cod north of -Subaréau.- [ius 
means that cod are caught offshore in quantity by 
Canadians only in Subarea 4 which accounts for only 


16, per cent of the total «cod ‘catch of thes AGnae 
Area. 


TABLE 3-1] 
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Distribution of Species Landed, and Canadian Share of Catch 
by Species, Northwest Atlantic Fisheries, 1964 


5 ; Per Cent of Canadian Landings as 
Rey? Ss Total Landings Per Cent of Species Total 
% % 
Cod 48 ie 
Herring 10 47 
Silver Hake 10 0 
Redfish 7 17 
Flatfishes 5 54 
Haddock 5 4] 
Sea Scallops 4 54 
Remainder 1] 43 
Total 100 -- 


source: ~LGAAPStatistacar bulleting vol. 
Scotia, 1966. 


TABLE 3-2 
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Distribution of Catch by Species*and ICNAF Subareas, 
Northwest Atlantic Fisheries, 


Subareas 
Species 1 5 3 
% % % 

Cod 25 15 4] 
Herring - - ] 
Silver Hake - - - 

Redfish 14 13 44 
Flatfishes “4 ] 35 
Haddock - - 9 
Sea Scallops - eee 1 


Source: ICNAF statistical bulletin, vol. 
Scottay)966: 
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1964 


id 
i3 

4 
38 
49 
90 


Dartmouth, 


Nova 
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FIGURE 3-1 


SUBAREAS AND DIVISIONS 
OF THE ICNAF 
CONVENTION AREA 


BOUNDARY OF CONVENTION AREA anmummaas 
BOUNDARIES OF SUBAREAS 

BOUNDARIES OF DIVISIONS ___ _ 
DEPTHS LESS THAN 100 ems 


LABRADOR 


QUEBEC 


NEWFOUNDLAND 


Reproduced from ICNAF Statistical Bulletin, 1965 


For redfish we are fishing only Subarea 4 and 
the southern fringe of Subarea 3. This is another 
field for expansion. 


We are not yet taking part significantly in the 
offshore silver hake and herring fisheries. The 
low prices for these fish: offer difficulties for 
trawler catches. As fish prices rise it may be 
possible to increase the area fished for flatfishes 
but we are already taking a great share of these 
fishes and it may be difficult enough to maintain 
our present percentage share of the landings. In 
the Newfoundland area, both inshore and offshore, 
there are great quantities of capelin’ which will 
presumably be used as meal but which like the 
hezring will not attain ‘their full value until 
they are used as human food. The spiny dogfish and 
the porbeagle are beginning to be used. More squid 
could be caught in the years of abundance if the 
additional amounts could be marketed profitably. 


There are other fishes, not discussed here, 
which have become more important in the catches in 
recent years - pollock mainly in Subarea 4 and white 
and red hake chiefly in Subarea 5 and many minor 
Species “are contributing to the landings in in- 
creasing amounts instead of being thrown overboard. 
The ultimate aim must be to use all fish and as 
far as possible invertebrates for human food and 
otherwise for fishmeal. 


Inshore since 1952, Canadian lobster landings 
have varied between 19,000 and 24,000 tons. Land- 
ings have declined since 1960, and the 1964 land- 
ings were 4,000 tons below the 23,000 tons caught 
in SiVo0S tar east) Im sthe icolier parts’ of the 
Pops ter -area,eboth short— and long-term lobster 
landings are likely to be unfavourably affected 
by lower temperatures, and sea temperatures in the 
Maritime and Newfoundland areas have been falling 
on 6the -averace’ since’ ‘the early 2195 0i"s* 


Some of the coastal molluscan resources have 
suffered greatly, from disease in the oyster and 
presumably from over-exploitation in the clam. 


Potal Vandings of sea ‘scallops from Georges 
Bank (Division 5Z) reached a peak of 15,000 tons 
of shucked meats in 1962 and fell to 12,000 tons 
in 1964 in spite of increasing effort. Canadian 
landings from this bank have increased steadily 
from *)6 per ‘cent of total landings: in b9535-to 
48 per cent in 1964. In this year, 90 per cent 
of the Canadian offshore scallop landings came from 


1? 
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Georges Bank. Year-class success is important 

for scallops and difficult to estimate at early 
ages because very small scallops cannot be caught 
efficiently. Long-term prediction of fishing suc- 
cess is therefore diffacult. 


The fishery for Atlantic salmon has recovered 
& ditile wm recent years: ‘but -the; effeqges on tie 
Canadian landings of the large new salmon fishery 
im Wéest/Greeniland are yet (to be: assessed: 


Swordfish landings increased with the intro- 
duction of the longline method of fishing but 
showed a decline in 19065. 


The coastal herring fishery is showing new life 
with the higher prices, tor hishmea land the jsuccess= 
ful purse-seining ventures off southern Newfound- 
land, the Gulf of St. Lawrence and southwestern 
Nova Ocotials ‘There can’ be: moisas surance fac: lease 
in the Newfoundland area, that large herring popu] 
lations will always) ibe present anwamyisingle areas 
The history of the Newfoundland fishery shows great 
fluctuations in-area abundance wofehermmie with 
rapid disappearances and appearances of large local 
populations. - The assessméentwot athe wetrects of magure 
and.of the fishery on these herring stocks) wills be 
a major field of research matching the importance 
of the undustry:. 


The great inshore cod fisheries of Newfoundland 
are showing the effects of the increasing offshore 
Ershery; particularly thatsot, winterand springen 
the cod spawning schools. These effects are show- 
ing. up) ain the, reduction janet ash: iceeand sin caton 
per man and, especially on the northeast coast of 
Newfoundland, in the reduction of the overall total 
inshore catch in spite of increases in men and gear. 


The general outlook for major expansion of the 
offshore fishery can be one of pessimism or opti- 
mism, with the balance between these two attitudes 
dependent on Canadian ability to compete with high 
etiiciency ‘im-the ioffishore fisheries/ 


It may be significant that the fields where North 
Americans dominate, such as the flatfishes and scal- 
lops, are those where the catch per hour's fishing 
is) telatively low. In the antermatirone | fisheries, 
Canada will need to decide whether its interest 
lies in the maintenance of larger or smaller stand- 
ing stocks or of larger or smaller fish in these 
areas. (Templeman, 1966.) 
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In 1963, Dr. W. R. Martin of the Fisheries Research 
Board presented a forecast of general fisheries trends based 
upon past trends, foreign fishing and fish surveys. Most of 
Dr. Martin's forecast is still pertinent to today's conditions. 
Some of the trends anticipated at that time were as follows: 


1) The number of species landed will increase. 
Some cf these will be tunas, skates, silver hake (whiting), 
argentines, and mussels. 


2) There will be greater utilization of small fish 
now discarded at sea. Discards of flounder, and sometimes 
cod and haddock, will be reduced as markets develop for small 
fish. 


So) =We Will see intreased exploitation of. stocks, 
particularly offshore, but also inshore. Although some in- 
shore resources still offer possibilities for increased ex- 
ploitation, the major developments are expected to be on under- 
developed offshore resources such as herring. 


4) More intensive fishing by international fleets 
will reduce abundance and sizes of exploited species. The abun- 
gdance.ot larger animals;can be expected to decrease, on the 
averege. Fluctuations will continue to result from variations 
iti year-Cclass strength and distribution... Fish sizes will.con- 
tinue to decrease because of a gradual lowering of cull sizes 
for landing and because of the reduced numbers of large fish 
Pesuitine trom heavier fishing. The increasing use of otter 
trawlers contributes to reduced abundance and smaller sizes of 
fish, as well as to increased quantities and variety in land- 
ings. 


5) There will be greater use of imprcved fishing 
gear, equipment, and vessels. Small-mesh otter trawlers will 
be required to catch some of the small species as they are 
needed. More efficient towed nets, mechanized gear and fish 
handling at sea, improved fish-detection equipment, larger 
stern trawlers, offshore longliner Danish seiners, and different 
tvyoes ©: purse seiners are expected. (Martin, 1963.) 


A recent British publication (Great Britain, 1965) 
examines the present state of the fish stocks normally ex- 
ploited by the British distant-water fleet. Although the re- 
port is primarily based upon the Eastern Atlantic stocks, 
Significant attention is given to the state of the Western 
Btiantac stocks. The anticipated yield per unit of effort 
for the main fishing areas in the Nerth Atlantic during the 
1965-68 period is well documented. (See Appendix Table A-8.) 


The British report states that there is no doubt that 
the general decline in stock abundance is, in the main, due to 
fishing pressures. Although the international catch in total 
is as high as ever, the catch per unit of effort has fallen sub- 
stantially, with the effect that some fishing units are no long- 
er economic. 
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The report states further that in some stocks the 
level of production could actually be improved by reducing the 
amount of fishing, so that, for the purpose of obtaining the 
maximum amount of protein for the minimum of fishing effort, 
there is much to be said for some control of the amount of 
fishing. The study of the effects of such a control, and of 
methods whereby it could be successfully introduced, forms one 
of the most urgent and important tasks of the regulatory com- 
missions, the Northeast Atlantic Fisheries Convention and the 
International Commission for the Northwest Atlantic Fisheries. 


Attempts have been made to estimate the quantity of 
probable fishing effort by foreign nations on the Northwest 
Atlanvic~fishine grounds during the periods 1965—/0 andi. 
jo. Wutortunate ly, the results obtained throughwotiician 
channels have not been encouraging because nine of the fourteen 
nations now fishing in the waters off Canada's east coast were 
unable*to estimate future fishing activity. Information soo] 
tained .from five nations tends to indicate that the number of 
vesséls fishing the-grounds during the” 19/0-/S"“perrod Wires 
ably sincréase by 25° per cent over 1965". “fC ss ant@icipateamenac 
the Canadian fleet of large trawlers will grow more, propor- 
tionally, *han any of the foreign fleets on the! grounds in 
fact, the Canadian fleet of large groundfish draggers over 
100°“feét in length will probably increase from 1141 1 9¢5eeo 
250 by 1975 
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4. ESTIMATES OF LANDINGS, 1975 


East coast landings, including a projection by the 
Department of Fisheries of the 1975 catch (except groundfish) 
for the whole Atlantic coast, are set out in Table 4-1. To 
provide estimates for the Atlantic Provinces only, that part 
of the 1975 catch that will be landed in the Province of Québec 
must be estimated and deducted from the values in the table. 


Of the pelagic and estuarial fishes, Québec in 1965 
Secougsien  .Oc Wi. 4 per Centhot the east coast landings of. her- 
ring and salmon, and 64 per cent of the landings of eels. Of 
molluscs and crustaceans, Québec accounted for 8 per cent of 
the) east. coast landings of dobster and 33 per cent of the land- 
ings of clams. By 1975 it is assumed that Québec will maintain 
PCS teeetiveposition in the landing of*herring and salmon, but 
Will heave deciimedan the proportion of,eels to, perhaps. one- 
Ceara ota oneness “lire se three--species constituted 91 
per Cent Or Ine OQueber Landed value’ ‘of pelagic and estuarial 
fishes in 1965. 


The effects of these assumptions about the Québec 
fishery are summarized in Table 4-2 which forecasts landings 
ang vertes for ‘the Atlantic Provinces in 1975. Ineluded in 
the table is an estimate of total groundfish landings, which 
were estimated separately.1l/ 


1/ See Chapter 2. It is assumed here that groundfish land- 


ings will correspond to the forecast 1975 marketing level 
of 1,525 million pounds. 
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TABLE 4-1 


Landings by Species (except Groundfish), East Coast of Canada, 


1965, 1966 and 1975 
Species Volume 
1965 1966 Loy 
a~ she OOO LDS s.—— 
Pelagic and Estuarial 
Herring 405 S13) 1,000 
(+1,000)4 
Mackerel 25 26 100 
Alewives ez 8 10 
Capelin 1] A 100 
Swordfish 8 7 10 
Salmon 5 5 5 
Smelts 4 4 4 
Eels ] ] 3 
Other? (inel= tuna) 3 3 20+ 
Total AT5 616 Wee 
(+1,000) 
Molluscs and Crustaceans 
Lobster 4] a7 40 
Scallops 20 ie a5 
Squid 18 wl Oo) 
Oysters 4 4 6 
Clams 3 4 4 
Other (incl. mussels } 2 2 ata) 
Total 86 76 Teed 
Viscera, Tongues and Scales Za 2 | 30 
Marine Plants 54 66 200 
Marine Mammals 3 be e 


* 


{ 


1966 dollars. 


further increase (as discussed in Chapter 2). 


Source: 
Canadian fisheries. 


Canada Dept. of Fisheries. 


Ottawa, 1967. (Mimeo 


1965 1966 1975* 
Lo) $000, 0000 am 
AT 225 OEC Vig 
(+11) 
O82 0.90 a eu 
ObeZal 02-05 Og 
0.09 0.09 0.8 
an ae. 2.98 4.0 
2 wee CON. 3.40 
Oa 0.35 0.4 
O43 0 0827 120 
O22 0.14 1 .0F 
13:66 “el See/.6 24.44 
(+11) 
PG AOae! GZS 23 au 
0.85 JS 1LOra0 
Ores Open 0 26 
O53 Oe iode 0.8 
0.19 O26 0.3 
OA0S G.09 Ops 
BES. Oo 2a 35: 
Oa8 0.45 Ou2 
0.66 leeiG 30 
te90 Read Sia! 


An alternative estimate for herring is bracketed as a possible 


Trends in the development of 


) 
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TABLE 4-2 


Estimate of Landings, Atlantic Provinces, 1975 


Species Landings Value* 
000,000 lbs. $ 000,000 

Groundfish 1,525.0F 60.8 
Pelagic and Estuarial | ean a fe 
Herring 900.0 0 
Salmon 4.5 2 ok 
Eels Ze a 
Other ‘Mee eet 9.8 
Molluscs and Crustaceans fia. o 33.4 
Lobster eLeeeel 21.8 
Clams Al te 
Other 64.0 11.4 


*?1966, dollars. 
$+ 1975 market forecast. See Chapter 2. 


Source: Derived from Table 4-1. 
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Se LENOHORE FISHERIES 


Although records concerning the number of fishermen 
engaged in the primary industry are available for many years 
it is only for the most recent years that ‘any ‘SUaGistic 3s) mcas- 
uring length of employment in the industry are available. From 
the mormal statistical series it appears that at the preseme 
time there are fewér than 5,000 full-time fishermen in Vee wire 
times, about 9,300 part-time fishermen and about 9,500 oGcdasio— 
nal. (See Appendix Table A-6.) In Newfoundland, 21,700 men 
were employed in the fishery in 1965. If the same basis of 
Statistical collection were. used in Newfoundland asim Stic Mara 
timés approximately 1,000 of these Newfoundlanders would “be con- 
Sidered as full-time while 17,700 would be classifved “as “parr 
Dae wand 3,000 as occasronal: 


Thesquantaty and value of the inshore watch Paded 
annually by fishermen in the Atlantic Region is mot javanukagle 
from. Official statistical series. However ~.apenoximatiGiemaam 
be obtained since some species are normally landed only by in- 
Shore cishermen, and ye quantities Landed by vessels Overs a 
eross tOns are known. 1 In the ‘Maritime ProvwineGes«ne@ Vs eesum 
Mated that the inshore fishermen catch approximately S00 emit 
pounds of all species, valued at about $36 million. The average 
Vealleot ‘Catch per inshore fisherman would therefore ber omerae 
nature of $1,930 in the Maritimes. In Newfoundland the inshore 
Gatch approximates 425 million pounds per year witm e¢4ch weciem 
man earning approximately $800 per season. In Newfoundland the 
bulk of the ianshore catch consists of groundt ish, jwid ler ieee 
Maritimes, although the bulk of the*®quantity 1s eccounte ae. 
by erring,¢/ the high value of catch is due to the SpeéCiesuiix: 
which contains a high proportion of luxury and semi—-luxury items. 
atinky obs ter. 


For statistical purposes the number of fishermen en- 
gaged Vii the Inshore fishery and offshore fisheryohave mou nor 
mally been broken down for the Maritime Provinces. In Newfound- 
land a breakdown is available based upon the numbers fishing 
om crare under and over 25 gross tons. Tf vessels: of ovems 7 
ErOS> (bons “are: Classiatiued as offshore, Lt-as evident m haar 
1965 there were 970 offshore fishermen in Newfoundland and 
Z0,7o1 anshore fishermen. In the Maritime Provinces an esti— 
iate Of Similan ficures would indicate that’ an P065) theme were 
3,000 OLtsnone: fishermen, and 20,100 anshore fishermen. 


ay landings by vessels over 25 gross tons are published annualia 
bie ine LONAP statistical bulléetin« 


2/ File information, Economics Branch, Canada Department of 
Pisner es. 
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Appendix Table A-5 contains statistics concerning the 
number of fishermen in each of the Maritime Provinces since the 
early 1920's. Unfortunately, comparable annual data are not 
available for Newfoundland, although it is estimated that the 
number of Newfoundland fishermen exceeded 40,000 in 1920. In 
Nova Scotia and New Brunswick the number of fishermen has de- 
creased during the past 30 years. Despite sketchy statistical 
evidence it seems certain that the entire decrease has been in 
the inshore sector since the deep-sea sector has been develop- 
ing during that time. It is anticipated that the downward trend 
in numbers of inshore fishermen will continue. Prince Edward 
Island shows a modest increase in the numbers of fishermen over 
the period 1923-65, probably due to the ease of entry into the 
lobster fishery. In Newfoundland, the total number of fishermen 
increased from 1954 to 1965, due primarily to lack of alterna- 
tive employment opportunities. However, in both provinces it 
isPanticaipated that/inshore acbiyvity will decline in the future 
as the deep-sea fishery is expanded. 


“(Certain relatively valuable spectiesjwill probably re- 
aan as) the preserve of the Atlantic coast anshore fisherman. 
im Dartacular , certain od the scallop beds dying besides the coast, 
Dysters, clams and lobsters, as well as the éstuarial fishes, -will 
maintain a core of inshore fishermen. However, for the groundfish 
species and certain of the pelagic species (herring and swordfish) 
the proportion (in quantity and value) captured annually by the 
inshore fisherman will probably decline since the offshore fishery 
is increasing Tapidly. ~ 


in Considering Thevinshore fishery ,in’ gréater detail 
there is a division in emphasis between Newfoundland, where cod 
is the mainstay, and the Maritime Provinces, where the lebster 
is most important economically. 


Newfoundland: The Cod Fishery 


Although the number engaged in the inshore fishery 
in Newfoundland increased by about 40 per cent from 1956 to 1965, 
the landings per man-year decreased by approximately 44 per cent. 
(See Table 5-1.) The absolute total inshore cod catch declined 
from.200,000 metric tons in 1955 to 157,000 metric tons in 1965, 
in spite of the increased numbers of men and gear added to the 
mshore, fishery. 
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TABLE 5-1 


Volume of Inshore Landings per Man-Year, by ICNAF Division,= 
Newfoundland, 1956-1965 


oe ee 


Year West Coast Labrador Northeast East Coast® “South Codast™ 10 tas 
4R 2G+2Ht+2d Coast Si SPSTSFH 
te we Ne ee 

rDSse lbs lbs Tbs LDS: lbs 
1956 53,2cU0 V2, 500 59,510 108,160 34,470 67,660 
1957 64,560 LOs5.o20 D2. UU Tiel OD St. OGU 55,090 
1958 48,190 725540 25,360 55,010 26,590 38,350 
1959 AP 2290 105,260 38,240 LOeLOU Bowos0 49,470 
1960 34,600 79,740 34,690 165060 39310 49,690 
1961 Soho 79,920 24,510 62,960 40,940 42,910 
1962 44,450 92,430 3.3 0c0 58,490 S35 ORO 45,870 
1963 pad 8) 80,810 aon 20 57,800 S23 cau 44,700 
1964 SouocU 50,020 20 /951.0 58,340 26,660 38,870 
1965 36,650 53,660 23.5990 Bl e000 34,360 38,100 


a a a a EE eee 


* For location of ICNAF Divisions (e.g., 4R) see Figure 3-1. 


ICNAF statistical bulletins; data compiled by Prof. E.D. Day, 
Memorial University. 


Source: 


The only favourable aspect of the inshore, fisheries ehas 
been the rapid increase in the value of the catch. |) Thisvancrease 
ieaevidenteine Table 5-2. 


DRE ENO 2 


Value of Inshore Landings, Newfoundland, 1957 and 1965 


Species Year Landings Landed Value Value per 1b. 
000,000 lbs. $ 000 ¢ 

Cod 1957 384.40 8,344.8 (dele 

1965 20/750 Tle c COR 3.88 
Lobster 1957 4.19 133 904 Ad EAB) 

1965 3.74 228 0 61.1.0 
Salmon 1957 1.96 55.041 28.00 

1965 2.06 ips 02a.0 393,20 


These three species - cod, lobster and salmon - make 
up the bulk of inshore landings in Newfoundland. The total 
landed value of the inshore cod, salmon and lobster fisheries 
amounted to $10.0 million in 1957 and $14.5 million in 1965S. 
In 1957 there were approximately 15,725 inshore fishermen; in 
1965 there were 20,730. The return per fisherman from these 
fisheries, therefore, amounted to about $648 in 1957 and about 
$700 in 1965. 


In addition there has been an increase in the return 
for processing to Salt as i's? slown' in Table 5-3. 


TABLE 5-3 
Volume and Value of Salt Fish, Newfoundland, 1957 and 1965 


Process Landed Weight Landed Value Quantity Value of Value Value Added 
& Year of Fish Put Value Per Ib. of Product Product Added Per 1b. of 
to Salt Landed Fish 
000s bs? $ 000 ¢ 000 lbs. $ 000 $ 000 ¢ 
Wet-Salted 
1957 124,013 2,679 246 57,148 Bis DULERS 893.0 0.72 
1965 101,306 3,941 3.88 46,090 S257 20 4,316.0 4.26 
Dry-Salted 
1957 164,521 3,007.9 2.16 A300 5s5ls5 1,943.6 Le 8: 
1965 57,315 2,234.4 3.88 14,329 her eG, 1,476.6 2257 


The spread between the landed value per pound of 
gutted head-on fish and its value after wet-salting was 0.72¢ 
in 1957°and 4.26¢ in 1965 The spread between landed value 
and product price for dry-salted cod was 1.18¢ in 1957 and 
Pree e. ine eos 2° in, 2057 S77? percent’ of the danded weight of 
Soulcgoune, to! salt was’ dry-salted3*in 1965 only’ 356 per cent was 
dry-salted. The changing differential between dry-salted and 
green or wet-salted fish explains the rapidity with which the 
shift from dry-salting to wet-salting has been made by the in- 
shore fisherman. Since the product recovery per pound of 
fresh fish dry-salted is about 25 per cent, while the product 
recovery for fresh fish wet-salted is about 46 per cent, dry- 
salted prices per pound would have to be 85 per cent greater 
than wet-salted prices to provide an equivalent return, assum- 
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ing that the cost of producing the two products is identical.1/ 
Inshore fishermen in the past have been urged to produce dry- 
salted rather than wet-salted fish. However, it has clearly 
been to their advantage to produce wet-salted fish during this 
period. 


It has been suggested that unemployment insurance 
has influenced the volume of fish put to°salt, Sincemthere ae 
al apparent advantage in salting the catch Tather than selling 
fresh. Thais feature. of the scheme. is.described im whe repore 
Ot the Atlantic Salt. Fish Comission? (905s pie wos: 


Fishermen naturally try to maximize Cherri 
surance benctits rom a civen® Catch -mbucerte ct 
the individual mist qualify, and schis 1S n0ced tia 
cult; particularly tir “he saltssnrs catcher tomer 
15 weeks? contributions he musts lreht-saler oa. 
tals which is equivalent to onky 20,160 Tbs? ce 
tresh fishes This amounce could be caught simone 
week! s fishing. By selling *fisheim, thevrresh 
state he would have to catch at least 5545105. per 
week, at 2,¢ per Ib) for. Ls, weeks erat toca er omy 
S.0L0 Lbs. ~[his Ws less: than halirenemeeora ares 
quared/ to qualaty by Ssaltang the catch mows une 
DerLod (OF Dishing 1S Vely muchy Longe. seer Oc de 
mores if the salted +ish is valieds ates lo, per 
GMintaly sche wvetracée Value of tie: tisweniiem cmcom- 
tribution 1s. 00¢ Compared wath oniy  7UCe orecne 
fresh fish givine the salted fish p71 oddcereaieace 
Vantage of $16: per week in benetits., Booming at 
Tt in another way, he would have to sell 7.00. 
ips. Of fresh fash a1 each OF Joweeksmonwcs Couan 
of 40,000 lbs. to get the same benefit as he would 
receive from the 4s sou intel sO sae melo elt 
ig US fairly easy to quality for bener its abut © 
this level of landings, because of the better 
chance of Catching the larger quantity ove retire 
shorter period as well as the advantage in bene- 
fits, the system is heavaly weiehted in favourwor 
Salted) fish. 


Whatever the factors infiuencing the; productionsor 
salted fish,,and the proportions wet- and dry-salted, returns 
to thes»anshore+fishermen have» increased ing recent yearsea ane 
pricesanctTease for; salt,cod has meant that, the;additicnadeune 
come generated in the inshore fishery by processing to salt has 


1/ Production costs for wet- and dry-salted fish are not, how- 
ever, identical. Wet-salted fish requires more salt and 

fess labour; dry-salted fish, less salt and more tabours 

Factors such as the increasing opportunity cost of labour 

and the salt rebate from the federal government would also 

be important influences on the decision to make wet- or 

diy -salted 42 ish. 
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risen from $2.7 million to $5.8 million from 1957 to 1965, 
an increase from $175 to $280 per fisherman. 


Thus despite the general reduction in inshore land- 
ings, the decline in the volume of fish put to salt, the sta- 
bility in the volume of landings of lobster and the rapidly 
increasing number of fishermen entering the inshore fishery, 
average cash receipts in current dollars in the inshore fishery 
have increased substantially over the decade. 


The Lobster Fishery 


_-The inshore fisheries of the Maritime Provinces are 
dominated by the lobster fishery. Of the estimated 20,100 in- 
shore fishermen in the three Maritime Provinces in 1965, 18,075 
- 90 per cént = were engaged in lobster fishing for at least 
part of the year. Given this dominant position, the solution 
to the problems of the lobster fishery is the key to the inm- 
provement of the inshore fisheries generally. 


As will be noted in Table 5-4 the number of individ- 
uals participating in the lobster fishery has tended to increase 
OVeivene past, Gor VeaTs,.a-lih fact, the number df participants in 
tne fishery. reached record numbers in all provinces except Nova 
peotpe during 1965. 


TABLE 5-4 


Number of Lobster Fishermen, Atlantic Provinces, 
Selected Years, 1930-1965 


Total 

Year Niro. Wee jr eee lye WA ee Total Excluding 
Newfoundland 

1930 - o7o39 1,989 oe tO ~ 13,678 
1935 - 10,424 Pal AA © 4,060 ~ Teer 
1940 - 9,427 2,001 3,448 - 14,876 
1945 - 7,559 1,939 dass - 122750 
1950 - 10,483 Anis WS ees s - 6,392 
1955 - 10,924 fare ey 8 3 633 - hip 
1960 5,594 9.815 2,659 4,095 Dei WO3 16,569 
1961 6,358 9,473 2.) 4,204 22,845 16,487 
1962 6,960.3 9,527 rated he Vs 4,289 7 HE eS 16,608 
1963 7,284 10,031 2,196 4,144 Zar Or 16,973 
1964 8,090 10,085 2,809 4,087 25,071 16,981 
1965 8,44] 40:37:39 3,043 4,293 2655.16 18,075 


Source: Economics Branch, Canada Dept. of Fisheries. 


30 


The reasons for the increased participation in the 
fishery are not entirely clear at the present time. Some in- 
dividuals may have returned to the fishery to ensure future 
participation if entry is restricted to those who were recently 
involved in the industry. Others may have been attracted to 
the fishery by the relatively high unit price paid in recent 
years as well as the ease with which credit can be obtained 
Prom DUyes 


In recent years the total lobster catch in the four 
Atlantic Provinces has tended to decline (Table 5-5). 


TABLE 5-5 


Lobster Landings, Atlantic Provinces, 1956-1965 


Year Nfld. Nos ti card ae NB: Total 

jell EE eg 2 nie a 000 1680 Sone Seon eae ieee ee 
1956 4.824 22.254) 9,701 Tie ote 48,307 
1957 4,197 18,169 8,354 10.450 Oo toad ad 
1958 4,697 LAS 9 Sz 7,969 9,663 40,261 
1959 3./46 21,061 8,396 SS 425356 
1960 4,508 19,939 LO i135 Fieois 46,495 
1961 3.921 19,828 9,511 10.873 44139 
1962 4,154 20,004 Skul G300 AZe2c4e 
1963 4,494 20,224 I ORCU ES 8,450 40,544 
1964 4,510 19,113 7,824 beeOU 38,707 
1965 Se CPSs 18:3536 8,838 Gt bo 37,225 
Av. 1956-60 4,394 19,870 8,912 10,576 43,754 
Av. 1961-65 4,163 19,541 3.452 8,410 40,566 


a 


Source: Fisheries Statistics of Canada. D.B.S. 


In. Prince Edward Island.‘the fishery is, .by and Japees 
a, sLobster fishery. In, 1957 lobster made up lo9 per centwosstic 
landed value of all fishery, products; in, 1965' lobster accounted 
for .75 per cent if. the landed value’ In 19651.55.043. 208 etne 


53,506 fishermen on the. Island fished lobster for all or part of 
Cie scason . 


As shown in Table 5-6, landed value per fisherman in 
Prince Edward Island has been increasing eee 


Lobster landings have remained essentially stable 
during this period; however, the price per pound has increased 
substantially (Table 5-7). Between 1961 and 1965 the price of 
lobster increased approximately 81.5 per cent. 
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TABLE 5-6 


Landed Value of All Fish Per Fisherman, Prince Edward Island, 
Selected Years 


—_—_— eee OC eee ee 


Year Fishermen Landed Value Value Per 
Fisherman 
no. 000 
1957 3,000 3,548.8 3188 
1961 3,464 4,489.1 1,290 
1965 3,566 7 308330 1,980 


BUurCe: sy rashneries, Statistics of. Canada. D:8.S. 


TABLE 5-7 


Landed Value of Lobster, Prince Edward Island, Selected Years 
eect ee ee PS ewer Ae ends selected rears 


Year Catch Landed Value Value Per 1b. 
000 Ibs. $ 000 ¢ 

1957 8,534 2745002 28.8 

196] 9.511 2205570 ae 

1965 8,838 bls 70 BOnie 


suurce: Fisheries Statistics _of Canada. D.B.S. 


In Nova Scotia and New Brunswick the lobster fishery 
is also the dominant component of the inshore PisSheryiyen L265, 
of the 11,330 men in the inshore fishery’ in- Nova, Scotia,» LOU 36 
were lobster fishermen for part of the season. In New Brunswick, 
of approximately 5,300 inshore fishermen, 4,293 were lobster 
fishermen. 


It is clear, since the inshore fishery in “all of the 
Maritime Provinces is predominantly a lobster fishery, that ‘an 
understanding of the lobster fishery is essential to any attempt 
to diagnose the problems and directions that the inshore fisheries 
in these provinces should take. A study of the lobster fishery 
has recently been completed by the Fisheries Research Board of 
Canada (Rutherford, Wilder and Frick, 1967), and this report forms 
the basis of most of the comments which follow. 


Only in Southern New Brunswick, South Shore Nova Scotia 
and Newfoundland does lobster represent less than half of total 
receipts from fisheries. Table 5-8, adapted from the Fisheries 
Research Board report, shows the variation in dependence on the 
lobster fishery for fisheries income in a number of different 
areas in the region. 


ae 


“/96L S4dTULUAg S,UaaNh *emMe110 “epeuey) jo pUeOg YIARBSIY SALUBYSly “/G} 
*KAausty Ao sqoT Ue TE peur? 3a {po pesteudde QLWOUDDS UY “FILU4Y *J°H puke USpPlL LM *O°G Sgr 


ECS 
Lvz 
cyl 
912° 1 
9/p ‘1 SC vet GS LE L9¢ ELS 
OOL OSL | aad lt 8°0 
croc | LS¢ S6L aa S78 OOL 609 ODE 
OOL ee ee nd oy St Gout y°S9 
a ers LOL | oul L6 Sou Ov paid vid 8L9 Lv6 
OOL Sal poe 8°9 BOT ae: [$9 
HEE 2 982 EL Lot Lv? 2 LSvol CGE 876 SS8 
G3 Fre peal be 
JWODUT (}Ssauaqur |/asauaqurz| S9b4eustd Raayst4 
awoouy | 9°4PANSUT) cayaukeg| sawoouy] awoduy|aunzyinotuby|} pue uolrzelL? pue | “9430 |497Sq07 
[e210] Pee werdoisied)) ddudo | wnoqes pue -audag so || uoLqeLo] WO 4 wou 4 
-Ko dwaun kuzsauo4 | 28N) awoouyz|| -audag | SPd!993y] Uunqay 
Auaysty ON +N TON 


JaYSty 497SGO] 9yz UL 


(G) 


(1) 


Jozeuadg astiduajuq dad 


6-5 3 tavl 


Ge) (2) Cry 


Sadunos | |W wou awoduyt aN 


% 
$ 
% 


% 


ULZALLN 
“puosuayzny  :aduno0s 


SPIAY LLV 


pue| punoJsMaN 


| 2Leuys puel 
-4aqgwnyuruoNn 
U497S9M 


aduauMe] *15S 

eee 
“SN 

U4a1SPF 


“SN 
a4uoys YyzNOS 


“S°N 
ULI1S9M 


$ 


% 
$ 


aan 
UABYYNOS 


eau 
atdwes 


33 


The table also illustrates a number of other important 
characteristics of the inshore fishery. The data should be seen 
against the background of personal income per labour force member, 
shown below for Canada and the Atlantic Provinces for 1961: 


Canada $ 4,374 
Newfoundland Dat Ob 
Nova Scotia i ee BR 
Prince Edward Island Agana 
New Brunswick oF goed. 


Income of lobster fishermen in Western Nova Scotia, 
which had the highest total income from the lobster fishery, 
reached only 57 per cent of the provincial average and 50 per 
cent of the Canadian average. In Southern New Brunswick the 
lobster fisheries income was 67 per cent of the provincial aver- 
age and 51 per cent of Canada. The worst situation was in New- 
foundland where income in the lobster fishery was 37 per cent of 
the provincial average, and 32 per cent of the Canadian. In 
Prince Edward Island, which had the best experience, the North- 
umberland Strait fisherman's income was 85 per cent of the pro- 
vVincial average, and 58 per cent of the Canadian average. 


Peete 2150 OG ninGerests (0 2OCG The welarive unimporcance 
of the supplements to fisheries income from forestry and agricul- 
ture. Only in the Gulf and Northumberland Strait areas (which 
includes Prince Edward Island) does the income from forestry and 
agriculture assume any importance, and here less than 7 per cent 
of total income is obtained from these occupations. 


Ne ws Leniticant actor 1-s the dependence on transier 
payments and unemployment insurance to maintain even the low level 
Peeiaiecsen thenanshore tashery.. Over-all, 24 per cent..of the 
total income in the inshore fishery is from these two sources,,. 
ranging from a low of 12.9 per cent in Western Nova Scotia (where 
ime LOpSter season ot December | to May 31 coincides with, the el- 
igible benefit period for fishermen's unemployment insurance pay- 
mens)... co a; high of 35.5 per cent of total income of inshore 
fishermen in Newfoundland from these two sources of governmental 
payments. 


ie aietyesis Gt Aobster 11 Snetmen 15 even more disturb- 
mie When At is considered that, the survey attempted fo cover only 
“commercial” Lobster eterprises - those fishing more than 30 traps 
in the Maritimes and more than 10 traps in Newfoundland. The uni- 
verse on which the sample is based considered only 10,266 of the 
16,273 lobster enterprises on the Atlantic coast, and covered 
sun men, or the total or 23,9635 Atlantic coast lobster fisher- 
men. It is certain that if these additional small-scale lobster 
fishermen were included in the sample the average fisheries incomes 
would be even lower. 


It is clear that the inshore fishery throughout the 
Atlantic Provinces is an instrument of poverty. Far too many men, 
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boats and equipment are being applied to a basically iineed. Le- 
source.’ Table 5-9, reproduced from the lobster fishery report, 
provides an interesting insight on this problem. If the apparent 
economic yield of $62,000 is divided among the existing 10, 266 
lobster enterprises, the result shows a net yield per enterprise 
of $6, after deducting an assumed wage of about $660 per year 
($30 a week for a 22-week season) and a return on investment of 
Oper cent. 


If only 7,000 enterprises with 226-300 traps (which was 
the number of enterprises that the resource could support at this 
scale of operation and landings) were operating, net yield per 
enterprise would have been $347. 


The data relating to the hypothetical 7,000 enterprises 
assumes that all of the lobster caught were taken by a more effi- 
ciently scaled operation (226-300 traps) though not the optimum 
size for all locations, since the largest enterprises (those with 
more than 300 traps) are only possible where bottom conditions are 
favourable. Under these conditions the net economic yield would 
be about 40 times as great with the larger average size of .enter- 
prises as with the existing size distribution of the 10,200. an- 
mercial lobster enterprises. The model developed in the table 
suggests that if the size of enterprise were expanded to 226-300 
traps, there would be room for about 7,000 Lobster enterprises 
instead of the 16,000 that actually existed, and employment for 
about 12,000 men rather than the 24,000 actually employed in the 
industry. 


Since 1961 total landings of lobster have declined, 
In 1965 ‘only 57.2 million pounds were landed in the region. =non. 
ever, the price per pound has increased substantially, to aneavere 
ape of about 66¢, and a total landed value of $24.8 million... Bishe 
ing costs have probably not. increased as rapidly as have retums. 
The non-farm products component of the general wholesale index, 
which may be taken as a rough indicator of the increase in £1sh- 
ing Costs, -inereased by only 18 per cent from 1961 to 1965eamwor io 
the landed value of lobsters per pound increased by just over 100 
per cent. The effect on increased return can be seen ain Tabae 
s-1U, a Crude revision to the 1961" table. lf the net econommc 
yield of $4.4 million is divided among the 10,266 enterprises, 
the share per enterprise is $432 per-year, which represents an in- 
crease of $426 in annual income compared to 1961, over and above 
wages and return on investment. If numbers were reduced to 7,000, 
the net yield would be $904. 


The increased return for lobster fishing has probably 
been instrumental in retaining surplus enterprises in the fishery, 
and in increasing the number of fishermen in areas such as Prince 
Edward Island where lobster accounts for the bulk of fisheries 
revenue. In the future it is unlikely that the landed volume of 
lobsters will increase. Landed values will probably continue to 


advance, though probably not at the rate that they have in the 
recent past. 
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TABLE 5-9 
Hypothetical Fishing Costs and Net Yield of the Canadian 
Lobster Catch of 1961, Based on Cost and Production Data 
for Two Enterprise Groups* 


Sample of 106 


, Total 
Particulars Unit matte Sample of 506 
226-300 traps Eeeeer paecses 
7,000 10,266 
hypothetical existing 
enterprises enterprises 
1. Av. per enterprise: 
Landings 1b 6,834 4,447 
Capital stock $ FAP AB hey aig | 
Total costs $ 2,246 bod 
Variable costs $ kui? Iw253 
Fixed costs $ 514 430 
2. Av. per 1b. of lobsters landed: 
Capital stock ¢ Sous Byer 
Total costs ¢ 32.56 37.84 
Variable costs ¢ 25.34 28.17 
Fixed costs ¢ Looe 9.67 
3. Gross catch value $ 000 18,054 18,054 
in 196] 
4. Total costs, computed for 
1961 catch of 47,547,000 
lbs. of lobsters $ 000 15,624 17,992 
5. Apparent net economic 
yield (3-4) $ 000 astsU 62 
6. Net yield per enterprise $ 347 6 


* Costs were computed for the whole sample of 506 enterprises,and 
for the group of 106 enterprises fishing 226-300 traps. Variable 
costs include current expenses and an assumed ''wage"' of $30 a 
week to the operator; fixed costs include interest on capital 
at 6 per cent, and depreciation (on reducing balance basis) at 
rate of 73 per cent on shore equipment, 173 per cent on boats 
and engines, and 15 per cent on gear and truck or automobiles 
used in the fishery. 


Source: Rutherford, Wilder and Frick (1967). 
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TABLE 5-10 


Hypothetical Fishing Costs and Net Yield, 1965 


rarcowtars Unit THEE StGrTPapet) _enteiprtae 
Landings per enterprise NOS. 5.000 Sra! 
Total costs* per enterprise $ Zou ee) 
Gross catcn value 1965 $ 000 24,05 24,831 
Total costs $ 000 18,600 20,400 
Net ceanonie yield $ 000 Garcon 4,431 
Net yield per enterprise $ 904 432 


line with the advance in the non-farm products component of 
the general wholesale index. 


Other inshore fisheries contribute a varying amount 
to the incomes of lobster fishermen, from just over.$1)o0enersceaen 
dollar obtained from lobsters in the South Shore of Nova. Scotia 
ane Newfoundland, te«$0.11. per dollar of Lobster landed jinmcae 
Northumberland Strait. 


However, no other inshore fishery 1s capable (of pbean- 
expanded sutficiently to increase the, incomes of vinshorve -fopener. 
mens, “such species as oysters, salmon and clams are (close  Comeuc 
sustainable yield, barring a major technological bDreakthrougn. 
Groundtish in “general are being subjected fo. imcreacingsp te ou. 
offshore. and no substantial incréase in the inshore «catch frseems 
possibile. “Ihe “boats and gear necessary to “catchespecicc wo) 
seem likely to havesa potential tor inereasedivie lds. ecuc mec 
crab, shrimp and herring, are larger than the normal lobstepepoade 
and constructed to different principles, for example Witine tae 
Gapacity holds. Lobster fishermen could not’ therefore move directs 
ly intoeenese tasheries to provide tine ome™supplements. 


For-the Maritime inshore fishery the objective of ea, ree 
duction in the number of lobster enterprises by half can be con- 
sidered “an ‘essential target’ for 19/75 if enterprise uncomessare. ta 
be S=improved ./ “The erfect of this reduction on” incomes. 15 -inatcaced 
in Table 5“l11. It should be noted that even a reduction in numbers 
oO. (His magnitude’ does not result in landings per aman which wll 
Yiela high incomes in the “inshore fishery. 


37 


TABLE 5-11 


Estimated Landings Per Man in the Inshore Fishery, 
Maritime Provinces, 1965 and 1975* 


1965 1975 


: Value of Ldgs. Value of Ldgs. 
Province Per Man Men Per Man* 


* Assuming a 50-per-cent reduction in lobster enterprises. 


F (In T9658" ‘dot tlar s°. 


In Newfoundland, if the objective were established of 
average landed values equivalent to those in New Brunswick and 
Prince Edward Island, even more substantial reductions in inshore 
fisheries manpower would be required. If it were to meet these 
income objectives, the Newfoundland inshore fishery would support 
about 5,750 men. For the region as a whole, the number of inshore 
fishermen would be down from 40,800 in 1965 to about 17,500 in 
£075. 


Herringer ishery 


Although long-established, the herring fishery had been 
declining until recent years. Now the fishery is expanding as a 
Pesuiteor utilization of herring for fish-reduction purposes. 
Forecasts of its expansion range from about 400,000 metric tons 
om 600,000 metric tons in) 1975. 


since {he productivity in ‘this fishery ids high) (about 
fou metric tons per, man.on a herring seiner), the employment effect 
of expansion of this order would vary from about 1,200 to 2,400 men. 
Average landed value of catch per man at 1965 prices would be a- 
bout $8,100. This is a mobile fishery often engaging for part of 
the year on stocks off Western Nova Scotia and the Bay of Fundy 
and then moving to the Newfoundland coast. 


A rough guess at future distribution of landings might 
assign 60 per cent to Nova Scotia and Southern New Brunswick, 
25 per cent to Newfoundland and 15 per cent to Prince Edward Is- 
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land and the Gulf Coast of New Brunswick. 2/ 


"Intermediate" Type Fisheries 


There are two fisheries in Nova Scotia which share some 
characteristics of both the inshore and offshore fisheries. These 
are the scallop and swordfish fisheries. In common with the in- 
shore fisheries, swordfish vessels are usually fisherman-owned 
and have relatively small crews. As in the offshore fishery, 
both scallop and swordfish vessles fish in distant waters and 
are absent from port for extended periods. The swordfishery is 
often combined for part of the year with groundfishing; but scal- 
lop dragging, because of the gear employed, is usually engaged 
in exclusively. Both bring a relatively high landed return per 
man; about $11,000 in the scallop fishery and about $5,500. 
swordfishing in 1965. The resource is being fully prosecuted: at 
the present time and little expansion is forecast in either 
fishery. 


There are hopeful prospects for the development of other 
intermediate fisheries, those that require vessels larger than the 
traditional Jobster boat, but do not require the large otte mama 
lers used to prosecute the groundfishery. The Crab fishery inscie 
Gulfihas beens particularly dynamic in the, lastethreejvears. Sonus 
resources are» being exploited in thésPundy areagpeandgnayespecm 
identified off the west coast of Newfoundland. Development of 
these ,fisheries.is, too recent, to, have producedymeaningi nips baci- 
tics,ontaverage., returns to fishermen, but early,expersiencesaas 
LS, Characteristic/in a Virgin fishery, issvery promising: 


There are undoubtedly other resources that are not now 
being exploited that will be prosecuted in the future, such as 
Dar clams of f Prince Edward Island, and tat herring, insthesculre 
The successful exploitation of these species requires a flexible 
fishing vessel, large enough to be adapted to a variety of gear, 
but not as specialized as the large otter trawler. Smaller drag- 
gers can often be adapted for these fisheries, and to that extent 
they can be considered as an extension of the offshore fishery. 
They are not feasible alternatives for inshoresftishermen sand 
their existing vessels. 


1/ Based on estimates prepared by Professor E.D. Day in a ‘report 
on the Newfoundland Fisheries and existing distribution of 
Plants, vessels and catch. 
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6. THE OFFSHORE FISHERY 


The offshore fishery in the Atlantic Provinces is con- 
ducted by men operating vessels on the near and far offshore 
banks. For statistical purposes offshore vessels have been de- 
fined as those which have a gross tonnage of 25 tons or more. 
These vessels normally make fishing trips which are of three to 
twelve days' duration. 


The Atlantic coast offshore fleet grew from 425 vessels 
90-1955 to 650 in°19652 During this period, thé’ total gross ton- 
nage of the offshore fleet also grew, proportionally more than 
the increase in numbers. The number of large otter trawlers 
(over 100 feet) increased from 31 to 130. The distribution of 
the offshore fishing fleet by tonnage and by province during the 
years 1962 and 1965 is noted in Table 6-1. The over-all growth 
in the number of vessels in the fleet has been almost entirely 
restricted to Newfoundland and Nova Scotia. Also the average 
size of vessels in the fleet is increasing. 


TABLE 6-1 


Number of Offshore Fishing Craft, by Tonnage, 
by Province, 1962 and 1965 


1962 


al pet: 


poeat [79129 fers [aae— [verre Tee 


Refers to craft over 100 tons. 


mpource: Fisheries Statistics of Canada, 1962, 1965. D.B.S. 
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Statistics concerning the number of offshore fishermen 
and the extent of their employment and earnings are not available 
and must be estimated. By estimating the number of men employed 
on each type or size of fishing craft it appears that during 1965 
the total number of offshore fishermen approximated 4,600 in the 
four Atlantic Provinces. They were distributed as follows: New- 
foundland, 970; Nova Scotia, 2,725; New Brunswick, 800; and 
Prince (Edward, Island, 100; 


In total it is estimated that the 4,600 offshore fisher- 
men in the Atlantic Provinces landed fish valued at $35 million 
during 1964 - an average of $7,300 per fisherman. On a provincial 
basis the average landed value per offshore fisherman varies from 
the regional pattern. In Newfoundland, the offshore fisherman 
in 1965 was responsible for landing fish valued at about $7,600 
per man while the inshore fisherman averaged $810. In Nova Scotia 
the offshore fisherman caught fish valued at $9,000 and the in- 
shore, about $2,100. In New Brunswick and Prince sEdwardeisland, 
where offshore fishermen are usually involved in the fishery for 
less than the entire year, each offshore fisherman sin 1965 was 
responsible for landing fish valued at about $3,200 while the in- 
shore fisherman averaged about $1,700. 


‘he future development of the primary fishery will prob- 
ably take. the. form of emphasis on the offshore stasheryewat ian 
creased effort on those species now underutilized... As, tiesorr— 
shore; [leet grows and prosecutes, the: stocks, 10 Gseexpeeteod at) 16 
the inshore groundfish stocks will diminish, catsince furthen 
excess o£ manpower in the. inshore. fashery.,  Cemtammibyaes. thet ran. 
leretleet expands it Will draw upon the manpowe taresces ccm mee ie 
inshore tishery for some oi ats crews. “However, the toeta leno noed 
of men required.to operate- an offshore ficetwcven timico™o m= nom, 
times= the size of the present fleét 1s) relatively smal a eeenmne 
ope Lhemtotal number. ot. fishermen ava iiap her 


The* bulk of the offshore fishery ws a oroundiisimiache aye 
prosecuted by large otter trawlers. 


Landings of groundfish (round fresh) in the region to- 
tallied approximately 550,000 metric tons (ins 1965.17 90. wun 
225,000 metric tons was caught by the inshore fleet - 182,000 
metric tons in Newfoundland and Labrador, 43,000 in the Maritimes. 
The remaining 325,000 metric tons of groundfish was ‘captured, by 
the offshore fleet, with 103,000 being caught by Newfoundland 
trawlers and approximatly 223,000 by Maritime trawlers. 


The regional target for 1975 as suggested by the market 
forecast is a catch of 830,000 metric tons of groundfish (round 
fresh weight). It is unlikely that by 1975 the inshore fishery 
will be responsible for more than 200,000 metric tons of the catcha 


1/ To convert from thousand pounds gutted head-on (landed weight) 
to metric tons (round fresh weight) multiply landed weight by 
1.2 (to make conversion from gutted head-on to rownd 7resiny- 
and multiply by 0.454 (to convert to metric tons). 
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leaving 630,000 metric tons to be caught by the offshore trawler 
fleet. This represents an increment in the offshore catch in 
the decade 1965-1975 of 305,000 metric tons. 


There is no doubt that, in total, sufficient resources 
exist to permit expansion to this level for the North Atlantic 
fisheries as a whole. In 1965, considering only those areas where 
Canada fishes (Subareas 3, 4 and 5) and excluding species which 
we do not catch (such as silver hake), Canada caught only about 
38 per cent of the 1.5 million metric tons of groundfish caught 
by all the fishing nations of the North Atlantic. The increment 
of 305,000 metric tons required by 1975 would bring the Canadian 
catch up to about 830,000 metric tons, about 55 per cent of the 
Sotai catch in Sibareas 3, 4 and 5 in 1965. 


Catch Trends 


Competition in the North Atlantic fishery is fierce. 
During the period 1960-65 Canada added 129 trawlers over 50 tons 
to the fleet, and increased its groundfish trawler catch by 
136,000 metric tons. At the same time the other North Atlantic 
fishery mations increased their catch by 325,000 metric tons. 
Canada took only 24 per cent of the increment of the catch for 
bue areas aud .spectes which) werfish, mot even sufficient to main- 
tain the Canadian share of the fishery that existed in 1960.7 It 
bas been ysuggested thabiwe must “outfish” our competitors if we 
are to tlaintain our place in the North Atlantic fishery. On a 
vessel-to-vessel comparison, we are outfishing our competition A 
now, as we have in the past. Our major competitors nevertheless 
find it attractive to continue fishing the Northwest Atlantic 
Paguvusayaliis point 15 illustratedyin Table 6-2. 


In 1960 the Russian effort was equivalent to that of 
Newfoundland in this vessel-size class. The catch per hour was, 
however, only about 60 per cent of the Newfoundland catch and the 
catch per day only about 42 per cent of the Newfoundland vessels, 
Since the Russians fished only about eight hours per day. In 
isos, in spite of this ,expemences the~Russians had increased 
their effort by 4.5 times, and had a catch per hour which was 30 
mer cent Lowervthan in 1960. The. fact that the Canadian fleet 
is more than twice as efficient as their own obviously has no 
bearing on the Russian decision to fish. What is more significant 
is that the increased effort by other nations has led to a decline 
ae canadian return per unit of effort. 


This 18 ilivstrated ine Figures 6-1 and 6-2 and in 
Appendix Tables A-9, A-10 and A-11. Figure 6-1 shows the yield 
mer unit of effort since 1957 in Divisions 3L, 3Ps and 3Pn. 
There is considerable-fluctuation, depending on year-classes 
and general fishing conditions, but the trend is quite clearly 
downward. In contrast, Figure 6-2 illustrates the experience of 
mainland otter trawlers fishing in Divisions 4Vs, 4Vn and 4W. 
Here catches were lower initially than in the Newfoundland waters 
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CACCILEPER “HOUR - 


CATCH PER HOUR - in metric tons 


in metric tons 


FIGURE 6-1 
TONS OF FISH CAUGHT PER HOUR FISHING 
I5- IN ICNAF DIVISIONS 3L, 3N AND SPs BY 
NEWFOUNDLAND OTTER TRAWLERS, 
151-500 TON CLASS, 1957-65 


0.5 | | uf EY Pee eee ee 
1957 = 58 ee 60 61 62 63 64 65 
YEARS 


Source: ICNAF Statistical Bulletins 


FIGURE 6-2 
TONS OF FISH CAUGHT PER HOUR FISHING 
IN ICNAF DIVISIONS 4Vn, 4Vs AND 4W BY 
MAINLAND OTTER TRAWLERS, 


10 - 151-500 TON CLASS, 1957-65 


09 


0.8 


0.7 


V 
06 | 2p | Ae ce 2 Lea oe Me 


1957 58 59 60 6] 62 63 64 65 


YEARS 
Source: ICNAF Statistical Bulletins 
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shown in Figure 6-1, but they have maintained themselves well 
and perhaps have even increased slightly. It would be expected 
that the new equipment added to the fleet during this period 
should produce higher yields per vessel; that the trend is def- 
initely downward in Newfoundland and stable for the mainland 
aspen that the effect of fishing pressure is beginning to be 
elt. 


This tendency in more generalized terms can be seen 
in Table 6-3.1/ 
TABLE 6-2 


Fishing Effort and Catch, ICNAF Subarea 3, 
Otter Trawlers* 


Days Hours Total Catch Per Catch Per 


pected y Fiched  Garch © ytoee eee 
------ metric tons ------- 
1960 
Canada (Mainland) 1,799 23,496 24,065 Taio7 1202 
Canada (Nfld.) o462l 43,989 43,998 fait fs 1.00 
Be vane Ae D,ccu 43,/05 20,977 5.05 0.60 
1965 
Canada (Mainland) 1,172 15,684 14,890 iD Aoa a & 0.94 
Canada (Nfld.) ye ee 68,043 635745 1.0 ‘ia et Bs U.93 
te tee da fhe se bel OA Nadie Be fost Oy I! 82,586 4.30 0.42 


* 151-500 ton class. 


Source: ICNAF statistical bulletin, vols. 10 and 15. Dartmouth, 
Nova Scotia. 1962, 1967. 


1/ The figures in Table 6-3 are not comparable to Figure 6-1 
or 6-2; Table G=-3* indicates the total catch for all vessels 
over 50 tons, over the whole year and in all fishing areas. 
In Figure 6-1 and 6-2, the variables of time and area are 
held constant, and only vessels from 151 to 500 tons are 
considered. 
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TABLE 6-3 


Catch of Otter Trawlers 50 Tons and Over, 
Atlantic Coast Fisheries, 1961-1965 


On 


Item 1961 1962 1963 1964 1965 
Mainland Canada | 
No. of trawlers 105 120 167 196 fa) 


Catch (metric tons) 106,214 This oo 202907 155 3306 162,992 


Catch per trawler 
(metric tons) VeOhe 932 724 795 867 


Newfoundland 
No. of trawlers 30 31 42 43 og 
Catch (metric. ans): 577857 61,402 63,453 75,348 1044874 


Catch per trawler 
(metric tons) 1,929 1,981 eS! 14752 1,922 


Source: ICNAF statistical bulletins, vols. 11-15, Dartmouth, Nova 
Scotia. 1961-1965. 


Thesavaglable statistics provide only agsherc-cerm 
comparisgn,-and because they include all vessels: over 50 tons 
are part&mcusarly susceptible to the influence of the ineveased 
catching power of recently-added large trawlers. However, the 
period from 1962 to 1965 was one of steadily increasing over-all 
Gatehes In thes ICNAK drea.. (See. Pigure 6-3.) Thesyear, | J0lawac 
one in which the total Canadian Atlantic fishery exhibited a down- 
TUdD  ACONTrany, CoO. the. experience sotsotherecatcen me nations aha 
over-all catch prospects relatively poor, the experience of Main- 
land Canada trawlers in 1961 is therefore particularly outstanding. 


For Mainland Canada and Newfoundland the trend toward 
decreasing catch per vessel was arrested and reversed after 1963, 
presumably by the addition of larger and more efficient trawlers. 


Fleet Expansion: Estimates of 1975 Performance 


Table 6-4 shows the results of a 1966 Atlantic Deve Lop= 
ment Board survey of the intentions of fish-processing plants 
with regard to expansion of their trawler fleets and the antici- 


pated productivity of their vessels. The areas described are 
shown in Figure 6-4. 


CATCH - in thousand metric tons 


FIGURE 6-3 


TOTAL NORTH ATLANTIC GROUNDFISH CATCH 
AND CANADIAN CATCH IN SUBAREAS 3, 4 AND 5, 
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FOR SPECIES FISHED BY CANADA, 1955-65 


Total Catch (All Countries) 


Canadian Catch 


Canada Mainland 
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TABLE 6-4 


Catch Per Offshore Vessel (Trawlers and Draggers) 1965 and 1975 


ee ee ee a a a RS SS REE OTR TES RT 


PT : 
Area ea Offshore Catch Catch Per Vessel Tran 

no. metric tons (round fresh weight % 
Fundy 
1965 40 18,600 466 sir. 
1975 53 39,000 733 
Eastern N.S. 
1965 39 74,500 1,900 24 
1975 58 136,000 Jes 3 OU 
Western N.S. 
1965 65 LOSCOO 13220 12 
1975 88 121,000 la37.8 
Gulf 
1965 93 41,500 446 18 
1975 145 16,500 528 
Southern Nfld. 
1965 25 66,500 2,660 0 
1975 63 169,000 2,660 
Eastern Nfld. 
1965 16 20.750) 1-73.00 69 
1975 50 1107080 2 200 


NOTE: ‘Fundy= includes plants from Digby, Annapolis, “Kings, Hanes 

Counties; Nova Scotia; and Charlotte, Sta Vonhwand 
Albert Counties, New Brunswick. 

Eastern Nova Scotia - includes plants from Cape “Breton. Ricn- 
mond, Guysboro, Victoria Counties. 

Western Nova Scotia - includes plants from Halifax, Lunenburg, 
Queens, Shelburne, and Yarmouth Counties. 

Gulf - includes plants in Prince Edward Island; Westmorland, 
Kent, Northumberland, Gloucester, Restigouche Counties, 
New Brunswick, and Cumberland, Colchester, Pictou, 
Antigonish and Inverness Counties, Nova Scotia. 
Areas N, M, L, K, in Newfoundland. 

Southern Newfoundland - Areas J, I, H. 

Eastern. Newfoundland = Areas G., fob Us aC. sh Asari 


Source: Responses to a questionnaire by fish plants, Atlantic Devel- 
Opment Board. 
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Most vessel operators expect their 1975 fleet to have 
a much higher productivity than their present fleet. To some 
extent this is justified. All operators expect to retire some _ 
of theitT oldést vessels and add many ,large trawlers jor more cris 
cient design, particularly stern’ trawlers. 


Table 6-5 indicates thevase composre yon of the ELEet See 
the operators' intentions to add new vessels and retire older 
eos fe Tua led by 197s. 


TABLE 6-5 

Area No. of Vessels Pre-1965 Post-1965 

no. no. % nO: a 

Fundy 53 40 75 ie fas 
Eastern Nova Scotia 58 26 45 32 55 
Western Nova Scotia 88 a9) 60 35 40 
Gulf 145 87 60 58 40 
Southern Newfoundland 63 18 29 45 71 
Eastern Newfoundland 50 9 18 4] 82 
Teta ee a aay a ea a 


2ource: Responses to a questionnaire by fish plants. Atlantic 
Development Board. 


There is some relationship between the age of the fleet 


and its anticipated performance. The greatest increase in catch 
per vessel is expected in Eastern Newfoundland, where the bulk 
of vessels will) be new additions to the fleet... It would séem, 


however, that the expectations of the Fundy operators arerve ny 
optimistic, considering that 75 per cent of their 1075 tlees 
would-be of pre=1965) vintage ; 


The operators in Southern Newfoundland, who Gurrentily 
report the highest catch per vessel, do not anveal Cup aie: aiy vem 
provement. This reflects the fact that these operators have had 
access to relatively unexploited fishing grounds which can be 
expected to decline substantially in their Productisgity + 


The operators in Western Nova Scotia are also cautious. 
They anticipate only a 12-per-cent increase in catch per vessed 
despite the fact that: 40 per cent of their fleet ie expectledota 
Consist ot post-1965 vessels, 
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It would seem that the caution of the operators in 
Western Nova Scotia is warranted. As we have seen, despite the 
addition of new and larger equipment to the fleet, experience 
over the last decade has indicated either a decline in catch per 


vessel or, at best, maintenance of the catch. There is no reason 
to believe that the pressure on the fishery by foreign vessels 
will abate during the next decade. The Russians, for example, 


have increased their fishing pressure tremendously in the recent 
past, in spite of low and declining levels of productivity. 


A close approximation of the expectations of the vessel 
owners is obtained if existing vessels are assumed to experience 
a decline in catch of 10 per cent by 1975, while new vessels 
(added after 1965) are expected: to catch 50 per cent more. This 
is not an unreasonable assumption on the basis of recent experi- 
ence,..,New. stern trawlers.are. known to.catch up.to.50.per cent 
more_tunder,present.condifions, than, the older trawlers. Trawlers 
oe Use 3+ 1905.wild: be.l0 years: older. by/1975,.and. their perform- 
ance might naturally be expected to have declined by 10 per cent, 
Owing to the aging of the equipment alone. 


in Jable, 0-0, the. resuiit. ody tis. methed, of, project ion 


is shown, except for Southern Newfoundland, where no change in 
Gatch per vessel was.expected. 


TABLE 6-6 
1975 Catch Assuming a 10-per-cent Decline in Catch 
of Pre-1965 Vessels and a 50-per-cent Increase in 
Post-1965 Vessels 


Location Catch (round fresh groundfish) 


metric tons 


Fundy eos 700 
Eastern Nova Scotia 35.000 
Western Nova Scotia 122,000 
Gulf 76,000 
Southern Newfoundland 169,000* 
Eastern Newfoundland 90,700 
Total 619,600 


* Assumptions not applied to Southern Newfoundland. 
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It will be noted that this method produces the same 
estimates as those of vessel owners in Eastern and Western Nova 
Scotia and the Gulf, and the over-all estimates approach the 
market estimates for 1975 of 630,000 metric tons of offshore fish. 
The major changes are in the Fundy and the Eastern Newfoundland 
estimates. However, all the estimates are probably optimistic 
Since they assume basically the same abundance of fish in 1975 
as exists at!’ present’. “A Britash Study (Great Bricain eto) 
noted: 


The conclusion must be that a large increase in 
factory-ship or mother-ship operations wilt lead to 
a general decline in stocks. Because the Tleets. are 
highly mobile, particutarly the Russias, chase 
likely to result’ in avery equal distribucronr os 
catch per hour on all erounds~ “lhus, vat the prescac 
catch rates, Newfoundland is attractive to factory -— 
ships, and Labrador and West Greentand@siagntiy 
less $06, so that future fishine at, Newroundlandypy 
factory trawlers’ 1s lakedy to, incregcer 


The British study's estimates indicated a decline in 
catch per unit of effort” from 1963: to" 107 5,0 2eeper cen one ene 
foundland and Labrador waters. The’ estimates of “Canadian: owners 
are. probably based on current experience. “Larvewsterm trawter. 
May be able to catch 50 per Cent more: Jat=presentiaelt hominy 
that they will be able to do so 1n“1975 wheneitashing tel1core,ecoen 
from Canadian expansion and foreign competition ,, is likely foupe 
greater. 


For 1975 a more realistic assumption would be sthaterve 
Catch irom pre-1965 vessels will have deciinedaby 70sne mecen 
while new vessels will have catch increases of 30 per cent, rather 
than the 50 per cent that they now seem capable ‘of producing. 
The calculation of the catch on this more Conservative, buteproem 
ably more Tealistic, basis 1s ‘shown inv laple 6-7. 


TABLE 6-7 


1975 Catch Assuming a 20-per-cent Decline in Catch 


of Pre-1965 Vessels and a 30-per-cent Increase in 
Post-1965 Vessels 


Location Catch (round fresh groundfish) 


— 


metric tons 


Fundy 223900 
Eastern Nova Scotia poe oue 
Western Nova Scotia 108,000 
Gulf 65,000 
Southern Newfoundland 134,000 
Eastern Newfoundland 78,400 


a ee SSSSaaQg@ 


Tota 576,000 
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Implications of Meeting 1975 Production Targets 


What are the implications in terms of the resource and 
fishing pressure for Canada to attempt to capture 830,000 metric 
tons of groundfish by 1975? If the distribution of effort were 
to remain the same as in 1965, landings would be distributed 
approximately as shown in Table 6-8. 


TABLE 6-8 


Projected Groundfish Landings by Area in 19/75* 


Area 1965 Share 1975 Landings 

% 000 metric tons 
Fundy 5.0 4] 
Eastern Nova Scotia 14.4 Te 
Western Nova Scotia 18.8 157 
Gulf je Pee 92 
Southern Newfoundland 24.1 199 
Eastern Newfoundland 26.7 221 
Total 100.0 830 


* Assuming distribution of 830,000 metric tons according to 1965 
proportions of catch. 


Ths, projgection in tugm can be_compared with the catches 
produced by the ICNAF Subareas in which the landing areas have 
some locational advantage. The Canadian offshore fleet is char- 
ioeancea DY) tie Telatively small radius within which» it: fishes. 
Oniy 5.9 per cent of the Maritime’ catch in 1965 came from Subarea 
3. Similarly only 3.9 per cent ot the Newfoundland catch came 
am Bivisiono4V¥, 2.67 per centeetrom 4Vmyp whichw lies closest to 
Newfoundland, with no catches from Divisions 4W or 4X or Subarea 5S. 
In addition, only very modest competition for the offshore catch 
was exerted in Divisions 3L and 5k by the Newfoundland offshore 
fieety  itoce Figure 6-5.) 


The radius of.catch seems to be contracting rather than 
expanding with the addition of new vessels. (See Appendix Tables 
Peeewen-154 A-14-) Inve i955713.1] per cent» of the Maritame catch 
Semestrom Subarea 3,° in 1960 12.7°per cent, and in 1965,only 5.9 
Der cent. 


The bulk of the fish seems to be captured within 300 
miles of the home port, approximately one day's steaming time 
from port. Since the fleet is not equipped for freezing on board, 
the general length of voyage is no more than about 10 days, the 
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FIGURE 6-5 


CANADIAN OFFSHORE 
CATCH AS PER CENT OF 
TOTAL CATCH, BY ICNAF 

DIVISION, SELECTED YEARS 
| 1955- 
41960- 
1965- 
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| Source: ICNAF Statistical Bulletins F-——-—-—— i 
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limit for effective preservation of the catch by icing.= 


“The relatively short steaming time to the grounds, the 
avoidance of the expense of elaborate freezing equipment, and 
preparation of fish for the freezer aboard vessels, constitute 
a major advantage to the Canadian fishery over its foreign com- 
petitors. 


This restriction on radius of operations makes it 
possible to consider the type of competitive pressure each major 
area will face in reaching the catch objectives suggested in 
Table 6-8. 


The Fundy and Nova Scotia areas have the greatest 
locational advantage in ICNAF Divisions 4V, 4W and 4X, which in 
1965 produced a total of 311,000 metric tons of groundfish to 
the ships of all nations, Canadian vessels landing 51.6 per cent 
of this, total. In 1965, 5Y and 5Z produced 361,000 metric tons 
of groundfish, of which Canada accounted for only 8.0 per cent, 
since Canadian ports are not well located to prosecute the fish- 
Sry anithis area. However, if the market forecast volume of 
landings for 1975 were to be achieved and landings were to be 
Bistributed in a pattern) similar to that.of 19653.a total of 
318,000 metric tons would be landed in the Fundy and Nova Scotia 
Siees. 610 aciwove thase would require, the capture of 100 per 
cent of the 1965 landings from Divisions 4V, 4W and 4x. 


My Che-Guir“the—aistripueton or Landings on the 1965 
iaeas WOuld give the Guis- ports 92,000 metric tons in 1975 (ex- 
PeteeWGeuool,  WidsanweDicocits.o5 per Cent OL, the 1/75 000 
metric tons caught from ICNAF Divisions 4R, 4S and 4T by all 
eeuntraes in 1905. 


For Southern Newfoundland, the 1975 distribution of 
fecines Gives id total Oo: 199,000 metric tons of yroundfish. 
The 1965 catch from 3M, 3N and 3P, where Southern Newfoundland 
Nas the greatest locational advantage, was 253,000 metric tons 
Pee ee eons, Ol wii Candas a@CCOuntLeaetOr S12 per cent . 
For Southern Newfoundland to meet the 1975 objective it would 
Mave tO Capture the <quivalent of about 80 per cent of the land- 
Mies Gt ali Nations in, these divisions in 1965. For Hastern 
Newfoundland, the 1975 forecast indicates landings of 221,000 
metric tons. This area has the greatest locational advantage 
in ICNAF Divisions 3K, 3L and 3M, where 1965 landings by all 
nations were 420,000 metric tons, of which Canadian landings 
accounted for 28.5 per cent. ‘The forecast 1975 landings would 
require the capture of 53 per cent of the 1965 volume of fish 
from these divisions. In addition, Eastern Newfoundland is 
better located than any other Canadian area to prosecute the 
fisheries off Labrador (ICNAF Subarea 2) where 331,000 metric 
tons of groundfish were caught by all nations in 1965, of which 
Canada accounted for 8.1 per cent, entirely by inshore vessels. 


1/ Some markets accept catches held on ice as long as 21 days, 
but the 10-day limit is generally applicable in the Atlantic 
fisheries. 
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Trends.in the Location of -Catch 


The implication of the preceding discussion is that 
substantial increases in landings are not likely to take place 
by simple accretions of capacity and vessels in existing loca- 
tions. There has been some change in landing patterns in the 
last five years; no doubt even more significant shifts will 
Gecur In the future. (see lable -o) 


TABLE 6-9 


Per Cent of Total Canadian Groundfish Landings by Area, 
1960 and 1965 


Area 1960 1.965 
rrr PPO 
% % 
Fundy 52.99 4.97 
Eastern Nova Scotia 1See7 14.44 
Western Nova Scotia E9231 TSka7 5 
Gulf 11.99 bi05 
Southern Newfoundland 20.22 24.09 
Eastern Newfoundland SH 26-266 
TOG 100.00 100.00 
Total Groundfish Landings 812,540.000 1, 01650137000 


Glos...) 


Fundy and Western Nova Scotia together retained 
approximately the same share of theycatch, 2352 per cent ain 
LG; 25a) percent in 1965). ‘Eastern Nova Scotia sports in. 
creased their share by 1.2 percentage points while Gulf ports 
declined by 0.9. Newfoundland's total «share of the catchare-— 
mained fairly “stable, 51.5 per cent an 1960 and.o0.¢ per saent 
in -1965,, but. substantial internal shifts took place, witha 
increase of 3.8 percentage points in Southern Newfoundland's 
share, and a decrease of 4.6 percentage points in Eastern 
Newfoundland!s. This shift mirrors the decline of the inshore 


fishery and the growth of the offshore trawler fishery in South- 
ern Newfoundland. 


Table 6-10 illustrates the relationship that existed 
in 1965 between the catching areas and the landing areas we 
have been considering. 


$5 
TABLE 6-10 
Canadian Groundfish Catch and Landings, by Areas, 1965 


Landing Area Landings Catching Area Canadian Catch 


metric tons ICNAF Division metric tons 


Fundy, Eastern Nova 
Scotia, Western Nova 


Scotia 211,700 4V,4W,4X 189,382 
BY,62 

Gulf (including Québec) 109,300 4R,4S,4T 133,547 

Southern Newfoundland 134,000 3M,3N,3P 129,453 

Eastern Newfoundland 147,500 3K ot om 146,536 
2V,2H,2G 


Though it as true that many vessels from Southern 
Newfoundland fish in Divisions 4V, 4W and 4X, and Nova Scotia 
Pessels fish ian Subarea 3, and‘so forth, it is clear that on 
balance vessels from Southern Newfoundland, and probably most 
Significantly from Eastern Nova Scotia, outfish the Gulf vessels 
om tne -Guit *tishery > “Canadian vessels: based on’ the -open Atlantic 
Seenron wito the Guif later)in the fall and earlier. in the 
spring than can Gulf-based vessels. 


In 1965 only about 82 per cent of the Canadian Gulf 
Cercle wes actually landed at iGult ports. | Some.24,000 metric 
tons of groundfish were caught in the Gulf by Canadian vessels 
but landed outside the Gulf, either in Eastern Nova Scotia or 
Southern Newfoundland. If the regional Gulf landings of 92,000 
metric tons and the anticipated Québec 1975 landings of 90,000 
Hetric) CONS were to constitute “a similar percentage (1.65, 82 
per cent) of the 1975 catch, the total Canadian Gulf catch would 
nave to be “of the order of 182,000 metric tons. This can~be 
compared with 175,000 metric tons caught by all nations in these 
wecers) in'-190605. 


The changing catch pattern when Canada is considered 
in the context of the total Northwest Atlantic fishery is also 
of interest. Table 6-11 indicates that Canada is everywhere 
competitive, and is increasing its share of the catch (though 
from very low shares in Subareas 2 and 5), except in Divisions 
3K, 3L and 3M. The declining Canadian share of the total catch 
is entirely due to declining shares in these areas to the north 
and east of Newfoundland. They are also the only areas where 
the absolute volume of the Canadian catch has decreased. In 
these areas, the relative decrease in the efficiency of the 
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inshore fishery, in spite of substantial additions of men and 
gear, has not been compensated for by the growth of an offshore 
fishery. 


The other feature that the trend in the location of 
catch indicates is the increasing dependence on what might be 
termed the ''Laurentian Bight" (shaded area, Figure 6-6). The 
area from Cape Sable, Nova Scotia to Cape Race, Newfoundland, 
including the Gulf of St. Lawrence and comprising all of Subarea 
4 and Divisions 3N, 30 and 3P, accounted for 61.2 per cent of 
the Canadian catch in 1960 and 70.6 per cent in 1965. Subareas 
2 and 5 are virtually unutilized by Canadian fishermen, and 
although our share of the catch in these areas increased between 
i960 and 1965.it was-still less than. 10 per cent of the total 
catch by all nations. Canadian vessels caught 50.0 per cent 
of the groundfish in the Laurentian Bight in 1960 (298,000 of 
596,000 metric tons caught by all nations). By 1965 the Cana- 
dian share had’ incréased to 57.5*perecent (423,000 of 738,000 
metric tons). 


As the Canadian fisheries' dependence on the resource 
of the Laurentian Bight has increased, the area's contribution 
fo che total North Atlantic fishery ‘has declined. The Lauren~ 
tian Bight's share of the total Northwest Atlantic catch declined 
prom 40. 2yper- centerin 1800 to 30.9 per cent in. 1965. The con- 
clusion is that in the areas where we do fish heavily we have 
been a0ulee tOcimcUrease ovr share or the catch. It. 1s probable 
that other nations have concentrated more on fishing in other 
areas because they find catches better in areas where our catch 
is ceclining, orfwhere we do-not pros@€cute the fisheries vigor- 
ously. 


Trends in the Location of Landings 


Table 6-12 indicates the relationship between volume 
of catch and value of catch for the various fish-landing areas 
in the region. 


The highest value per pound of groundfish landed is 
obtained in Western Nova Scotia, 75 per cent higher than in the 
area of lowest value per pound of landing, Southern Newfoundland. 
iD partethis can be expiained by ithe tandang ofa greater pro- 
portion of higher-valued species in Western Nova Scotia. How- 
ever, when considering only a single species, cod, Western Nova 
Scotia and Fundy still retain the highest landed values per 
pound. 


This is probably explained by the ability of these 
areas to market a substantial share of their landings on the 
high-value fresh-fish market, a market that they dominate by 
virtue of a combination of good transportation connections and 
ability to land fish year-round. In this connection the poor 
showing of Eastern Nova Scotia is somewhat surprising. This 
area enjoys a 12-month landing season, but the poor road connec- 
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tions to ports such as Canso, Petit-de-Grat, and Louisbourg and 
the distances to major American markets presumably explain why 
their landed values are about 30-per-cent lower, in the case of 
cod, than ports in Western Nova Scotia and Fundy. 


TABLE 6-12 


Volume and Value of Groundfish Landings by Fishing Areas, 1965 


Ail Groundfish Cod 
Val Index* of Val Index* of 
Area Quantity oe mai Value Ha art Value 
<3 " Per Th. -P : Per lb. 
000 lb. % $ 000 % ¢ ¢ 
Fundy 50,664 4.58 aS Wife 6.24 5.47 172.50 4.90 133219 
Eastern Nova 
Scotia 147,044 13.28 5,766 12:98 3.92 123.264 4.277 11:6,30.3 
Western Nova 
Scotia TIOTSHO My s247 O10 592 23505 ie) 175.08 5.02 136.41 
Gulf bk) 2,633) ID.1¢ 3,999 OF) Oem 111.99 4.03 109.51 
Southern 
Nfld. Pep isee ely, 7,794 Te S58 33 17 100.00 3.68 100.00 
Eastern 
NF Id. 271,090. 24,54 .10,313 fine Ree 119.56 3.99 108.42 
Québec 88,480 7.99 3,164 Thal Wa Chay WZ oc s3 95 106.79 


* Southern Newfoundland = 100. 


Source: Fisheries statistics of Canada, 1965. D.B.S. 


Primary fishermen then can be seen to create value 
in their product by the direction in which they move it after 
capture. However, since offshore vessels are predominantly 
owned by the fish-processing companies, the individual captain 
and crew have no opportunity to discriminate between points of 
landing. A major price differential can therefore remain as a 
relatively permanent feature of the Atlantic coast fishery. 


There are inherent inefficiencies in this distortion 
of the marketing structure. If individual captains were free 
to choose the port at which to land, more would presumably elect 
to land their catches at ports and plants where the highest 
values could be obtained, until the increased supply offered 
brought about a new price equilibrium. Under free-market condi- 
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tions, therefore, the Fundy and Western Nova Scotia ports would 
probably obtain a greater percentage of the Atlantic coast catch. 
It is likely that fewer ports would result as well, since there 
would be a tendency for fish to move toward ports that generate 
the highest demand bids, which would be those that require the 
greatest volume of fish and have a number of plants to bid for 
the product. 


Vertical integration of catching and processing fish, 
in¢luding ownership of fishing, vessels, can theretore be cone 
sidered as instrumental in preserving the superfluity of fish- 
processing plants on the Atlantic coast. Certainly (its practqe. 
has prevented rationalization of fishing harbours through the 
market mechanism. 


The foregoing discussion should not be construedusen 
saggest that vertical integration has not ‘conferred réearL vene— 
fits on the firm and industry.’ The=firm basebenerited bywope 
taining control .over itS supplies and thejpricesigspays, Lorian 
material, the industry as a whole has benertited@by the anjecuran 
of capital provided by the processing companszes, whici"tas en 
abled the rapid adoption of modern capitaloimtenciveogricne.y 
equipment in the form of large: steel trawlers. —] However commc 
extent that vertical integration has! inhwoi1tedgeoneentrationnc. 
landings in single ports and encouraged the preservation Of seme 
tars, the effect has been ‘counter-productiye. = In to liice. 
raising incomes, improving productivity and increasing efficiency. 
the advantage clearly lies. with larger timmse ®lhaseadvaipare 
will be’ examined in the sectionmon  rocessing piants. 


To sum up, the following major trends can be observed 
Pane she ry : 


1), A declining catch pervuniesot ertone: 


2) A contracting area of catch. More Canadian effort 
is being concentrated in the Laurentian Bight, little nmewsettore 
is being applied to the grounds to the north or South, in Subareo 
2 off Labrador, in Subarea 3 to the north and east of Newfound— 
land Of in Subarea 5 to the <outhwoe® Novascotia. 


5) The contraction infareagiotscatchthastbeen para 
leled by some concentration of landing and processing in certain 
areas. Shares of groundfish landings have declined in the Gulf, 
Western Nova Scotia and Eastern Newfoundland. 


__.., Greater contentrations of landing and processing 
facilities would be desirable to increase the values created 
by the industry, but not necessarily in the areas where growth 
has been occurring in the past. 
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7. PROCESSING PLANTS 


Fish-processing establishments are located in approxi- 
mately 300 communities in the Atlantic Provinces (see Appendix 
Table A-19). In total these plants provide employment for 
approximately 11,000 people, 90 per cent employed in production 
functions and 10 per cent in service and management. During 
1965, the average income per employee in fish-processing plants 
(from fish processing) was almost $2,300, and ranged from a low 
of $1,870 per employee in Prince Edward Island to $2,650 in Nova 
Scotia (D.B.S., 1965). In New Brunswick and Newfoundland average 
fish-processing income was $2,150 per employee. 


At present there are approximately 520 fish-processing 
Dlenes  aiictive Atlantic Provinces. . However,..any observer. examin- 
ing these plants would probably classify at least half of them 
as improved fish houses or stores. According to information 
published, by the Dominion, Bureau of Statistics. for 1965 there 
Bre 250) ’establashments’)in, the, Atlantic: area. The principal 
Statistics @avamlable, tor these ‘establashments..on a provincial 
basis, are as toblows. 


TABLE 7-1 


Fish-Processing Establishments, Atlantic Provinces, 1965 


Item Unit Nfld. PrEmiz NiO fetes 
Beer idciienoctantiMiivndveer tear 51 wy. clZ - 116 ~~ 72 
Production Workers no. 82625 460 4,192 24399 
Man Hours Paid 000 75549 900 8,962 5,104 
Wages $ 000 15018 861 115.033 by 62 
Cost of Fuel and 

Electricity $ 000 974 109 14 BS 531 
Cost of Material 

and Supplies $ 000 2354.56 4,270 51,396 20,906 
Value of Shipments $ 000 40,813 Baad 76,997 ai0ee 
Value Added $ 000 eel 1,469 28, S#2 O.721 


Source: Pisn Products tneustry., 1965. DB. S« 
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During 1966, the latest year for which complete pro- 
duct statistics are available, Atlantic Provinces fish pro- 
cessors produced products valued at $212.3 million, f.o.b. plant. 
Included in the 1966 production were 253 million pounds of frozen 
fish, 209 million pounds of fresh fish, 11 million pounds of 
smoked fillets, 11 million pounds of boneless salted fish, 40 
million pounds of dried salted, 44 million pounds.of ereen sate. 
ed, as well°as 114,519 barrels of pickled tiem, 


The newest and most rapidly developing segment of the 
fish-processing industry is herring reduction. Prior tO" GLOGSs, 
most fish-reduction plants (usually integrated with a filleting 
operation) were dependent upon waste material from Chess Tce 
fish operations. However, during 1965-66 new herring-reduction 
facilities were constructed at Pubnico, Caraquet, Saulnierville, 
and Harbour Breton. At the present time plants are ‘being 
built at Lower East Pubnico and Yarmouth: “and are» planned) fag at 
least three additional locations. The success cf these vyeomiuie. 
depends to a large extent upon the world fishmeal market (which 
has in recent years depended upon Peruvian production), and on 
Ene uta lization of the .lerring mesource’. 


The range, quality and typeof products, producedim 
the fish plants of the Atlantic Region Nave amproveds Stead@iyg 
However, additional changes and improvements may be required 
in Some products. The preparation of precooked fisher, producce 
along with other food products in the same package has helped 
maintain fish consumption: Many fish’ Species, however ,siarespras 
cessed in basically the same way-today as in pas@ centuries. 
Bloaters and pickled fishes could certainly be packaged and pre- 
pared using more modern, methods. By amprovang processinos 
packaging, shipping and holding methods, new markets might be 
developed, and in a few instances traditional markets maght De 
Willan. tO pay more Lorcan Improved tradatdonaipaoducr. 


Interprovincial Comparisons of Pish-Pirocessinew Planes 


Table 7-2 gives. Séme insight  anto, thevenaga cers 
fish-processiang establishments. As, mieht bevexpected, thewscose 
Of Materials and. supplies = principally vaw fish — Consertmeee 
the most important component of the value of goods shipped. 
The.variations between the provinces of this cost, componea: 
reflect the dockside values for landed fish and the? specuessmic- 
Fish prices are lowest in Newfoundland where raw materials 
constitute 50.7 per cent of the value cof ‘shipmenteyegune move. 
for any province’. 


In Newfoundland, wages represent a higher percentage 
Oi ethesvalue, of Jishipments, 138.5 per cent as compared) wet eiie 
per cent’ in Nova Scotia. . ‘Labour in Noval Scotia plantssiseemca me 
be employed much more efficiently, value added per man-hour 
amounting to $2.74 compared to $2.27. in Newfoundland. Plant 
labour in Nova Scotia is paid more than in Newfoundland with an 


average hourly earning of $1.23 compared with $1.04 in the New- 
foundland plants. 


TABLE 7-2 


Plant Efficiencies and Costs in Fish-Processing Plants 


by Provinces, 1965 


Item DPATGAORfICa.:° PeEFE. *N; N.B. 
Value Added Per Man-Hour GmegZue pis bees! BTA 90. 
Value Added Per $ of Wages $ 2.19 Ear 2 v25 1.88 
Average Hourly Earnings $ Peos6 110. 957 Bezaevey 2001 
Materials & Supplies as 
% of Value of Shipments % Sb u/ 74.4 66.8 67.4 
Wages as % of Value of Shipments % TS. 5 LS e7 11.6 6.5 
Fuel & Electricity as % of Value 
of Shipments ve 25:39 1.90 Wass hk | 
Total Materials & Supplies, Wages 
& Fuel & Electricity as % of Value 
of Shipments % 78.9 oles 82 26 85.7 
Sounmce:-*Frsn Products industry, 1965) D.8 +S: 
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In New Brunswick, cost of materials and supplies runs 
at about the same level as in Nova Scotia (67.4 per cent of the 
walué (of ishipments)).asHowever,; plant efficiencies. seem to -be 
substantially lower: $1.90 value added per man-hour compared 
with $2.74 in Nova Scotia. Average hourly earnings in New Bruns- 
wick are substantially lower than in Nova Scotia, slightly lower 
than in Newfoundland. With slightly lower wage rates than New- 
foundland, New Brunswick ends up with 16.5 per cent of the value 
of shipments represented by wages, about midway between Nova 
Scotia and Newfoundland. Prince Edward Island plants are notable 
for their low average hourly earnings, $0.96 per hour. Plant 
efficiencies, as measured by a $1.63 value added per man-hour, 
are below those of the other Atlantic Provinces. The low output 
per man-hour is sufficient, even with low wage rates, to put 
the value added per dollar of wages at the lowest level in the 
region. 


The cost of materials and supplies as a percentage of 
the value of shipments is 74.4 per cent in Prince Edward Island, 
the highest in the region. This reflects the dominance of a 
single high-value species (lobster) in the Prince Edward Island 
catch. 


The cost of fuel and electricity, wages and raw mate- 
rial together constitute 78.9 per cent of the value of shipments 
in Newfoundland, 82.6 per cent in Nova Scotia, 85.7 per cent in 
New Brunswick, and 91.3 per cent in Prince Edward Island. 
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Trends. in Plant ‘Efticaencies 


The trends in provincial plant efficiencies from 1961 
to 1965 in Table 7-3 illustrate the stability or fluctuation of 
the characteristics considered for 1965. Throughout this period 
Nova Scotia had the highest plant efficiencies as measured by 
value added per man-hour. It also provided the highest average 
hourly earnings of any of the provinces throughout the period. 
Hourly earnings in Nova Scotia increased by 14 per cent from 
1961 to 1965, but productivity as measured by value added per 
nan-hour increased by 24.5 per cent. The result as) Ghat? Nova 
Scotia plants began and ended the period with the highest value 
added per dollar of wages of any of the provinces, though in 
interim years both Newfoundland and Prince Edward Island twice 
placed ahead of Nova Scotia by this measure. 


Prince Edward Island consistently showed the lowest 
average hourly earnings throughout the period covered: ol per 
cent othe, Nova ocotia average in -L9GLs // per scent ie ote 
However, hourly earnings in Prince Edward Island increased very 
rapidly during the period (47 per scent) scompared) to ta much emere 
modest increase in Nova Scotia (14 per cent). Unfortunately, 
productivity -'as» measured by value added per manm-houry- did noe 
increase as rapidly as did hourly earings, with the resultuthar 
the value added per dollar of wages in 2965. i1n#PTinces aware 
Island.was, the, lowest in the Atlantic Provinces ePrinces  dwacd 
Island made its best showing in 1963 when hourly earnings had 
mcreaséea iby 17.2 per°cent over 190] "and= productivity epernan. 
hour by 72 per cent. From 1963 to 1965; hourly) earmmingsvadvanece 
by 925.6 per cent while value added per man=hour felleby al éiwoepc. 
Cen. 


New Brunswick occupies an intermediate position, which 
reflects the nature of its fishery on the Fundy and ‘Gulf’ shores, 
The Fundy fishery includes the important sardine canneries, while 
the Gulf fisheries are dominated (during the period considered) 
by lobster processing and the groundfishery. 


Average hourly earnings were below Nova Scotia levels 
both at the beginning and end of the period. However, earnings 
increased at a faster rate than in Nova Scotia from 1961 to 
1965 ,22 per cent, compared with 14 per cent; value added per man- 
hour.increased at a somewhat faster pace, 27.5 per cent over the 
Sane period: 


In Newfoundland from 1961 to 1965 average hourly earn- 
ings increased by 17 per cent while productivity, as measured 

by value added per man-hour, increased by 31.2 per "cent. oi kor 
1965 this raised Newfoundland's value added per dollar of wages 
almost to the level of Nova Scotia's. However, Newfoundland's 
major advantage has consistently been the low cost of materials 
and supplies as compared with the other provinces; *4Materials 
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TABLE 7-3 
Trends in Provincial Plant Efficiencies and Costs, 
1961 to 1965 
Value Value Average Materials Wages as Fuel & Total 
Added Added Hourly & Supplies % of Value Electri- Materials 
Per Per Earnings as % of of Ship- city as & Supplies, 
Man- $ of Value of ments % of Wages, Fuel 
Hour Wages Shipments Value of & Electr. 
Ship- as % of 
ments Value of 
Shipments 
$ $ $ % % % % 
Nfld. 
1965 raf eui¥ 1.036 oe. f a PEN 78.9 
1964 2.09 gy by 0.992 So a ee: 2.51 79.6 
1963 163 ers (Fal 7 60.4 201 3.40 83.4 
1962 1.83 ele 0.863 ilar 18.8 2.64 81.6 
1961 1.73 1.96 0.885 56...4 20.4 2.91 79.7 
oe! 
1965 1.63 ba | 0.957 74.4 1S. 7 1.90 91.3 
1964 1.60 1.87 0.856 73.4 14.7 L256 89.7 
1963 2.00 Ca: O.76z 65.1 Taek 0.90 79.8 
1962 bbs 2.40 0.679 66.4 Leo Lass 80.7 
1961 1.16 C78 0.650 74.6 13.4 1.60 89.6 
N.S. 

965 2u74 espe lees! 66.8 Raa bad 82.6 
1964 2.43 2.08 uy 68.4 14.6 59 84.6 
1963 a Re 1.93 Vitod 69.5 153.8 ey Of. 
1962 eye 2 01 1.094 68.3 TS .2 Ti59 SacI 
1961 ‘am Al) 2.06 POT 2 63.45 rere 1.80 8140 

N.B. 

965 1.90 1.88 1PoT I 67.4 1679 iv Boyt 
1964 Liga 2.05 0.941 64.5 ore se 70 81.8 
1963 1.66 1.84 0.903 69.2 ot 109 88.0 
1962 1 «26 15a 0.879 74.7 19.4 2.08 96.1 
1961 1.49 1.79 0.829 63.6 16.4 1.84 81.9 

Source: Fish Products Industry. D.B.S. 


66 


and supplies consist principally of raw fish, where Newfound- 
land's landed value per pound is the lowest in the region (see 
Table 6-12). In spite of a productivity level per dollar of 
wages that is comparable to Nova Scotia's, Newfoundland's wages 
as a per cent of the value of shipments are the highest in the 
region. The same is true of fuel and electricity costs as a 
percentage of value of shipments. It is low raw-material costs 
that have kept Newfoundland competitive. 


Although Table 7-4 relates only to the groundfish part 
Of the fishi-processing industry, 10 illustrates some, 97 \the 
problems that Newfoundland faces. 


In Nova. Scotia both the product value "per pound (ana 
landed value per pound are high. But; in, spite Of the high 
prices paid for. cish Im Nova scotia, the high walue gore produae 
means that landed value=per pound, as a percent "Ot #produeu wae 
per‘pound, is among the lowest of the provinces. In Newlound= 
land the low value per pound of product means that the landed 
value. 25 also° low, .bUt> In spite yor (the: low landed ay aiue.. scene 
percentage of landéd walue to product value is) highew thanwis 
any. Province: except. Prance  idwarde | slanas 


In Prince Edward Island the groundfish andustry as ,bug 
a Small segment of the total fish=processimye hous ty ye Ol eee 
again illustrates the all-important relations pei ween lanace 
values and ‘product values. In both Newiroundtangd andy ince 
Edward Island, from the viewpoint of the processing industay, 
geroundiish prices are too hiehvrather than too lew. eeleancca 
prices in NewlLoundland-are 27.0 per cent pelowmt@toscmin Nova 
ecOtia, DULL product prices are 37,0 «per cent be Lowe.) becaucem nr: 
Supplies the high-value fresh=fish marker, sand because at) po. 
duces more highly finished consumer items, the Nova Scotia in- 
dustry can pay more for raw material and at the same time main- 
tain’ a favourable proportionate distribution, injcomparisonsween 
the other provinces, in the relationship between raw material 
and product—costs. -In 1965,5-i0rvexample, Novasccotia sanded 
Values were 37 per cent of product values. Newfoundland, thougn 
its raw material costs are lower than Nova Scotia's and New Brune 
Wick’s, névertheléss remains more sensitive to any. vice 17ura.7 
material costs, since they représent “a ¢reatersproport 1ongo 
product price than in the other two provinces. In 1965 Newfound- 
fand"s landed values. were 42.5 percent of product value. 


Rising incomes, increased productivity and efriciency 
of production in the fish-processing industry are accept ed secc-= 
nomic goals for the region. All are positively correlated to 
Sieweize Of Wish=-processing tarms (lable ~=5 — Average hourly 
wages, the value added per man-hour and the value of shipments 
per dollar of wages, all tend to increase quite steadily 25 (che 
Size of firm (measured by value of annual shipments) increases, 
oe laple. /-5 i1hiustrates.. 


67 
TABLE 7-4 


Relationship Between Landed Value and Product Value, Groundfish, 
Atlantic Provinces, 1961-1965 


New Brunswick Prince Edward Island 


(1) (2) (1) (2) 
Year | Landed Product Landed Product 
Value Value Per Value Value Per 
Per stb. £b.F 20f. Pan bb. Ibu of 
Landings Landings 


1961 
1962 
1963 
1964 
1965 
1961 .0401 a fh a 36.06 ete 0629 43.40 
1962 0434 SLZRT S2398 .0288 .0686 41.98 
1963 .0463 ~1455 31682 603.12 mt ASid-D 
1964 0474 ase OF th elise 10739 47.76 
1965 0487 EMD a7 OS AU So2 0827 £2.00 


Source: Fish Products Industry. D.B.S. 
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Unfortunately, this table includes all fish-processing 
establishments in Canada, and there is some tendency for firms 
on the West Coast to be concentrated in the larger size range. 
However, if one excludes the firms with shipments over $5 million 
(where most British Columbia firms are likely to be found) etic 
tendency for wages and productivity to increase with increasing 
Scate 15 studi “clear. 


Becausé itt is the larger firms ‘that’ are apie or create 
the greater value added, presumably by their ability woe prepa re 
products of higher value and by greater efficiency of production, 
they are also the firms best able to pay higher wages to their 
workers. This is borne out by the fact that, in 1965, the wage 
bill for the smallest firms comprised 19.7 per cent of the value 
of factory shipments, and that this percentage declined steadily 
with increasing size, to 12.1 per cent forthe, largest shirmca 


It can only be concluded that there would be a clear 
economic benefit to the region if future increases in production 
were to take place in a relatively small number of large Tfish- 
processing plants, rather than in a large number of small plants. 


TABLE 7-5 


Size of Firm in Relation to Selected Economic Measurements, 


All Canadian Fish-Processing Firms, 1965 


“Value of Shipments of | Average Hourly Value Added Output (Value 
Goods of Own Manufacture Wage of Produc- Per Man-Hour’ of Shipments) 
tion Workers Per $ Wages 
$ $ $ 
Under $10,000 O97 2.44 e060 
$10,000 to 24,999 i203 2230 4.67 
$25,000 to 49,999 1.09 Cenc 4.69 
$50,000 to 99,999 0.99 2 ace Sane 
$100,000 to 199,999 iOS 27 0,0 5.84 
$200,000 to 499,999 1.08 laa 6.99 
$500,000 to 999,999 1.14 Dao sedi 
$1,000,000 to 4,999,999 zs 2/011 6.90 
$5,000,000 and over 1.69 4.91 8.24 


SOURCE. sepsn Producius “Industry, 960. 0 yo 
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8. CONCLUSIONS 


Exports of Canadian groundfish to the United States 
suffered a setback in 1967, largely as a result of the American 
Bishops Decree on Friday fasting. Although this event has had 
a disruptive effect on the Canadian fishery, there is evidence 
that it is an isolated event and that the United States market 
will resume its recent average growth rate of 5 per cent a year. 
On the basis of preliminary analysis it is projected, then, that 
by 1975 the total market for groundfish landed in the Atlantic 
Region Wilt increase by 50° per cent over the 1967 level, to 
about 1,525 million pounds annually. 


Thevother, large: growth) sector-will be. an herring, fish- 
meal and oil. The rate of expansion in Canadian production is 
PAvaG, 8nd Utilization cowld reach the ‘level of 2.0 bal lion 
pounds (landed weight) of herring on the Atlantic coast by 1975. 
While prices may decline somewhat in the short run in the domes- 
tic and United States market, the future for herring fishmeal 
and oil should generally be firm. 


Measured by catch trends in cod and lobster since 1956, 
Canada's: inshore fishery is declining. The impact, however, has 
been obscured by substantial increases in landed value per pound 
por (imese epecies.() Asiwiresuiti, danded, values. per man-year, have 
nom wedi med 2 despite an actual’) increase: in men and, gear, par- 
faculanmly unm Newfoundiand.. Neverthe less, productivity and in- 
come per fisherman remain extremely dow inthe, inshore -fishery , 
and unemployment and underemployment high. To meet minimum 
ancome Obilect ives, iiiven’ the: lanited nature ch phe resource, 
will require an over-all reduction in the number of inshore 
fishermen from 41,000 in 1965 to about 17,500 in 1975. 


Inneontiast toathe pnshore fishery, “landed values ,.per 
Pisiermanmyin the Atlantic. -offshore, fishery are high, averaging 
$7,300 in 1964. This compares with an inshore average in that 
year ranging from $810 in Newfoundland to about $2,100 in Nova 
Scotia. The future development of the primary fishery will 
probably take the form of emphasis on the offshore fishery with 
iin reased fe fiort son bthese species. now underutilized... This will 
enable some shifts of excess manpower from inshore waters. How- 
ever, the total number of men required, even to treble or quad- 
supie the size cof the w.ffshore fleet, .is relatively small in 
terms of the total number of fishermen available. 


With respect to groundfish, the regional target for 
1975 as suggested by the market forecast is a catch of 830,000 
metric tons (round fresh weight). Assuming the inshore contribu- 
tion to be of the order of 200,000 metric tons, the offshore 
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catch required to meet the target will be about 630,000 metric 
tons. This represents an increment (by 1975 ) Sf 2S05 e008 err ic 
tons over the 1965 catch. To fulfill it would mean that Canada's 
share of the total international catch in the areas and for the 
species which it now fishes would have to increase from 38 per 
cent to about 55 per cent in 1975 (based on the 1965 total catch 
in ICNAF Subareas 3, 4 and 5). 


There is no doubt that sufficient resoutecs exis ea 
permit expansion to this level for the North Atlantic fisheries 
as a whole. And, although international competition in the North 
Atisntic fisheries is*> heavy, Canada, continues) (0 @outrish sue. 
competitors, on a vessel-to-vessel comparison, in terms of both 
catch per day and’ catch per man. Nevertheless ,-roreai! natin 
there is a clear trend toward declining catch, persunie orecitores 


Of Significance also is the contractaon® itmthesaree 
of the Canadian catch.. Canada has become increasingly cdepencdens 
on the Laurentian Bight,1l/ while losing ground in the fishing 
areas to the north and east of Newfoundland (ICNAF Divisions 
3K, 3L and 3M). 


With respect’ to f£1sh® landings and=proceseimo.g theme 
is Some indication of a trend toward® 1n¢ reasing sconcentratiom 
cértain ports. However, our analysis Suggests. Chatiitiesiocamon 
of much such concentration has not necessarily been where the 
greatest Economic benefit could» be ‘gained sinenpuescne c1.cero 
ential in primary product prices paid” inmidatirerene Wand mire 
would - under free market conditions — lead’ ishing vwesselpoperas 
tors to land their catches at those ports, where they would sori 
the niaghest price; However, because sof -biewcurie auceromene 
industry, whereby vessels are tied to ‘speeriicplant s)andipoe 
this dees mot-happen. Thus, vertical) untegragion mm tno 
and processing (while it has been beneficial in many respects) 
elearly-anhibits rationalization of the industim.: 


A comparison by province of the economic performance 
of fish-processing plants demonstrates that benefits accruing to 
primary fishermen, processing employees, plant owners and the 
regional economy from landing and processing fish are greatest 
in those locations which have greatest access to the markets for 
Dvgievalue vend=-product's . 


size of firm is important as well. 9I1t vsisthe Vareer 
firms which create the greater value added per man-hour or per 
dollar of wages. It’ is the larger firms which aire -best sable 
to (and do) pay higher wages to their workers. The conclusion 
1s inescapable, that the benefits to the region will be greater 
if. future increases in production take place in avrelatively 
small number of large fish-processing plants. 


Looking Co the future, there is Mittle that canepe 
done about the decline in the catch per unit of effort, but the 


other trends, since they are under Canadian control, are subject 
to modification. 


l/ See Figure 6-6. 
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It is clear, however, from fisheries company inten- 
tions that emphasis on additional catching capacity will con- 
tinue to be directed to Southern Newfoundland and Eastern Nova 
Scotia. This is an undesirable trend, since it will tend to 
further concentrate fishing effort in the Laurentian Bight at 
the expense of the grounds to the north and south, and will land 
catches in ports where fish prices are low. 


If it is assumed that the prevailing type of fishing 
vessel in the future will not have freezing-at-sea capacity, 
thus limiting its effective working radius to about 300 miles, 
then the implications of this study would seem to call for 
Atlantic fisheries development along the following lines:1/ 


1. Gulf: No expansion in groundfish capacity. The ob- 
jective. should be to rationalize the fishery by con- 
centrating landings in one location, Shippegan-Caraquet. 
Expansion of underdeveloped fisheries such as crab 
and fishmeal is warranted, but it should make use of 
existing underutilized plant capacity rather than 
lead to the establishment of additional plants. 


2. Eastern Nova Scotia and Southern Newfoundland: 
Additions to processing capacity should not be en- 


eMeragved. However, existing plants should be encour- 
aged to obtain more vessels to enable their rate of 
Wat ie allel spe eliicreased... Rationalization of 


Cape Lt yY ian tie Canso.otralt ‘area of Nova scotia and 
on the Burin Peninsula in Southern Newfoundland should 
be enc couraged, 


3. Fundy, Western Nova Scotia and Eastern Newfoundland: 
Additional capacity should be encouraged to locate 
in these areas. In Fundy and Western Nova Scotia 
the objective would be to enable increased effort to 
Dei Omided Itt oupared 5, at anesent, relatively Jittle 
Msed by) Lang. thouen its heavaly. fished by other 
nations and the experience of Canadian vessels would 
See iidiCate on relative Ly Vow, catch per unit of 
effort. However, the Fundy and Western Nova Scotia 
areas also provide the highest landed value per pound 
for the catch, a position which they probably will 
retain. Additional new capacity should be located 
in Eastern Newfoundland to enable the grounds to the 
north and east of Newfoundland to be exploited. 


Where additional capacity is suggested it would be 


desirable to concentrate the capacity in a single port. In 
Western Nova Scotia two large-scale groundfish ports already 
exist, Halifax and Lunenburg. Further expansion at Halifax is 


probably not desirable because of the conflicts that are begin- 
ning to emerge with other, higher-value waterfront uses, and the 


af For locations, refer to Figure 6-4, p. 47. 
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difficulty of finding fish-plant labour in a major metropolitan 
centre. Lunenburg is an excellent site, the present port for 

the largest fish-processing plant in Canada, with external 
economies already available in vessel-repair facilities, elec- 
tronic services, and a number of other fisheries-oriented service 
facilities. Unfortunately additional suitable wharfage does not 
seem to be readily available. 


Of the other potential sites in Western Neva scot tay, 
Yarmouth is handicapped by a limited harbour area and a serious 
silting problem. Pubnico has already developed a specialized 
centre for fishmeal production, and the remaining sites should 
be reserved for future expansion in this phase of the fisheries: 
Shelburne, which possesses a magnificent natural harbour, sur- 
plus naval ship-repair facilities and a location on a major 
highway and railway route, seems to have the best long-term 
potential for accommodating additional fish-processing capacity 
in Western Nova Scotia. 


In New Brunswick one major port in Chanlotte Woumty 
should be selected, which would be designated as the major 
trawler fishing harbour for that coast. —Asstudyvrio currence, 
underway which will assist in the 1dentriiesationsomstieamc se 
SULecaple ss ite. 


In Eastern Newfoundland, Harbour Grace would seem to 
be: best. suited to develop the role of major trawle yw harvoig 
Farther north along this coast, ice conditions beconeminerceac. 
imply diffzcult; preventing year-round operation Howeweu. 
because of its location with respect tossubares (ot mw hom 
(er some other-far northern port) tshould be texamined carer i 
to see whether its locational advantage tor prosecutingst ha] 
underutilized fishery compensates for the disadvantages oft eice 
conditions and distance from markets. 


The preceding discussion applies only to major trawlem 
harbours. A number of minor fishing ports will also be required 
to service the inshore fishery, particularly the lobster fishewa= 
Their number will certainly be fewer than now exist, but their 
selection Will require detailed examination oterneir voless 
Spaeiig tract lities and functions. 
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TABLE A-] 


Landings by Species Group by Province, 


Atlantic Provinces, 


Year and Species Group 


1965 

Groundfish 

Pelagic & Estuarial 
Molluscs & Crustaceans 


1964 

Groundfish 

Pelagic & Estuarial 
Molluscs & Crustaceans 


1963 

Groundfish 

Pelagic & Estuarial 
Molluscs & Crustaceans 


1962 

Groundfish 

Pelagic & Estuarial 
Molluscs & Crustaceans 


1961 

Groundfish 

Pelagic & Estuarial 
Molluscs & Crustaceans 


1960 

Groundfish 

Pelagic & Estuarial 
Molluscs & Crustaceans 


1959 

Groundfish 

Pelagic & Estuarial 
Molluscs & Crustaceans 


1958 

Groundfish 

Pelagic & Estuarial 
Molluscs & Crustaceans 


1957 

Groundfish 

Pelagic & Estuarial 
Molluscs & Crustaceans 


1956 

Groundfish 

Pelagic & Estuarial 
Molluscs & Crustaceans 


Source: 
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Year 


1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
£950 
1954 
Benen’ 
1953 
1954 
hoes 
1956 
D5), 
hoe 
1959 
1960 
1961 
Lo62 
1963 
1964 
1965 


Source: 
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$ 

ee oli Berae 
65 00.,000 
8,874,850 
be so2 hs /.65 
14,850,800 
b9ec23,404 
209559 .,604 
is oe O00 
90720 4.9 00 
18,690,900 
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oeg 0b 500 
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a lel 223 OO 
30,844,700 
$9,080,800 
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TABLE A-2 


Total Landed Value for All Fisheries, by Provinces, 


Maritimes, 1940-1965 
Noe arg ee Os 
$ $ 
CrUcowooe 205 se 20 
2G gow 758,464 
3,649,340 Ve asesor 
eles ee 158695266 
554.0 35 5711 ina oe. 200 
5,477,452 25309 447 
1 NAS eos 3 3 20859455 
JO. 600 1,880, 00 
7,884,800 2420 lel G0 
6.45 75200 os US o 2 00 
6,-7.9 1600 2,000 5000 
1 odors 00 223 OQ 
735829,.000 24000 ,200 
659 :1054.00 2,869,900 
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10,455 5900 6,827 2800 
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10 25:16 080 
13672508 
19,68 9950 
Zeit OS Wel 
a/ 2020 OCs 
30:37:90 ,4:72 
23,0815306 
29, 1667800 
27 sISsH3iGo 
30,747,100 
345226 5060 
33), 1649500 
31,708 9200 
33,304,900 
33,614,400 
3h 33 £400 
33,647,400 
36,207 5500 
40,161,300 
40,091,600 
39 Se J40G 
44,088,800 
48,712,300 
56 $261 eo 
65,418,900 


Economics Branch, Canada Department of Fisheries. 


TABLE A-3 


Monthly Groundfish Landings by Province, 


Atlantic Provinces, 1965 


| 


Total Nfld. N ts N.B. SASS 

siesttadietiatetateatatetatetadedatedeaten 000 lbs. --------------------- 
January 25,258 10,571 13,901 778 8 
February 42,234 19,295 21,724 1,214 ] 
March 54.593 21,644 31,529 1,420 - 
April 58,835 24,176 32,055 1,804 - 
May 84,155 29,596 42,696 1ZO29 834 
June 131,886 78,524 37,958 12,625 A 
July 166,696 Teg 27 2 36,504 198627 3,495 
August 1383562 76,756 44,791 Wya25 5,880 
September 109,399 60,845 34,056 10,948 3,550 
October Ji ,0ci 35,066 28,403 TAI 13 3,045 
November 56,347 205 3a 9 28,945 4,857 1,426 
December 49,328 18,684 26,106 eke t ads) 3,155 


Source: Economics Branch, Canada Department of Fisheries. 


TABLE A-4 


Average Monthly Landings by Vessels Over 70 Feet 
in Length, Maritimes and Newfoundland, 1963-65 


Average Landings 


Month Maritimes Newfoundland Total 
-------------- 000 lbs. --------------- 

January 12,470 7.456 ¥95926 
February 16,838 O39 EG 3B17 
March 24,263 13,205 37,468 
April 23,006 14,806 Io. lee 
May 26,055 7.019 43,674 
June 22 76 7.262 39,435 
July 18,426 14.7248 32,674 
August 19,228 14,525 aoe /534 
September 17,989 14,005 31,994 
October 17,985 13837 37 ,0ce 
November 19,254 133,659 32,813 
December 21 42 10,359 31,501 
Total 19 iis 5.5/3 133,686 


Source: Economics Branch, Canada Department of Fisheries. 
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TABLE A-5 
Number of Men Engaged in Primary Fishing, 


Newfoundland 


Maritime Provinces 1923-65, 


N.B. 
1923 8,788 
1924 8,307 
1925 8,490 
1926 8,589 
1927 9,701 
1928 10,596 
1929 11,512 
1930 11,599 
1931 12,318 
1932 12,874 
1933 11,789 
1934 12,525 
1935 12,598 
1936 13,805 
1937 13,491 
1938 ial 
1939 13,366 
1940 12,030 
1941 10,859 
1942 10,110 
1943 9,805 
1944 10,032 
1945 10,404 
1946 10,693 
1947 07s 
1948 10,973 
1949 11,040 
1950 11,621 
1951 ers 
1952 10,109 
1953 10,198 
1954 9,209 
1955 9,634 
1956 9,399 
1957 7,815 
1958 6,060 
1959 6,211 
1960 6,012 
1961 6,083 
1962 6,016 
1963 5,833 
1964 5,790 
1965 6,101 


: Estimated. 


eee 3 


2,003 
eee] 
sey 
E916 
26 0/9 
avo70 
erze02 
once 
2,43] 
S06 
3,194 
2591-8 
37965 
35093 
S43 10 
oeoU9 
3,454 
2,874 
2,445 
o,eo/ 
Ae he i 
RAM, 
2,410 
25960 
Core 0) 
3,046 
2 209 
2,095 
2,660 
2009 
Zi00S 
2,/94 
2008 
2,967 
3,000 
32209 
3260 
oye 4 
3,464 
3,367 
Sic ec 
a5 529 
3400/7 


1954-65 


3475 


Nfld, 


16,314 


16,000* 


14,956 
16,469 
18,364 
18,430 
18,291 
18,756 
195 S17 
21,407 
£2,615 
rod Wee 10 | 


Region 


Source: Economics Branch, Canada Department of Fisheries. 
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TABLE A-7 


Number of Men, Motor Boats and Vessels b 


istrict or Area, Atlantic Provinces, 1965 


D 


No. 
Fish- 
ermen 


tia 


Nova Sco 
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Source: 
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402 
308 
79 
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687 
189 
308 
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New Brunswick 


48 70 
49 206 
50 42] 
5] Gee 
Sie 7] 
5a (ke 
63 181 
64 1:5 
65 426 
66 561 
67 208 
68 1S 
70 380 
71 143 
Tee 96 
1) 336 
75 393 
76 aso hee 
Uy, 489 
78 ea) 
io £16) 
80A 1) 
80B 43 
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Prince Edward Island 


82A aU) 
82B 485 
83A 319 
83B oar 
85A 89 
85B So 
86A 154 
86B em 
87A 638 
88 745 


Newfoundland 


1,860 
5,659 
el) 
1,847 
Gari Yi 
ey 4 ho 
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eOoe 
945 
Pete Be 
sey 
S90 
543 
852 
1,943 
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TABLE A-15 


Net Value of Production in Commodity-Producing Industries, and 
Percentage Analysis, Atlantic Provinces, 1960, 1963 and 1965 


a nnn Een ry aI SnD SESE 


Industry Nova Scotia New Brunswick PEGE Newfoundland 
eh eee eS i Nl ne IC Smarr semen ees TU Ed haw ee a TE 
$000 % $000 % $000 % $000 % 
1960 
Agriculture LIS OD 6.4 mo ea AT A! 10.4 19,348 39 30 = - 
Fisheries 26,094 Oral 9,358 fae 4,640 9.4 roec56 6.6 
Forestry 15,409 34:0 34,926 1024 653 Re: 2onii2 Ling? 
Trapping Lis Cul 104 Ol = - 80 - 
Mining 45,289 Les Ti ao gi e3 Ve Oo 49,053 20.3 
Electric Power eg toil Ls bete! 18,692 5.4 2,079 UM 2 10,338 Aes 
Manufactures 171,493 40.2 154,697 44.8 8,026 h6ez 63,490 26. 
Construction WE 54) 7 ie 83,428 Daa? 14,764 29.68 74,455 3058 
Total 426,842 100.0 344,,913> 100.0 49,581 100.0 241,446 100.0 
1. 92683 
Agriculture 24,877 5/56 23,300 6.6 3665 ZS - - 
Fisheries 36,644 Sac 95302 2.6 4,630 8.8 20,429 6.6 
Forestry 12,650 a 555307 TOS 492 0.9 19,654 6.4 
Trapping 100 ~ Zeal 0.1 ] - 59 - 
Mining 45,808 10.3 11,666 RES: 296 O26 79,600 2559 
Electric Power Zo, 1.5 6.4 24,473 6.9 2,696 egal 15,441 aU 
Manufactures 188,064 42.2 169,640 47.8 10,621 205] 74,001 cal 
Construction 109,095 24.5 CASI Wh 219 20,454 3a. 7 98,435 32.0 
Total A457 te~ 100.0 3545632 = 100-0 52,050 10020 307,619 100.0 
19625 
Agriculture 30,2599 5.8 SI sag Lag 23,482 34.8 = - 
Fisheries 49,372 9.4 10,672 Doe 7,083 10R3 ra. ee | 6.4 
Forestry 8,101 tae Cid We 50 - ~ ci, 200 5.6 
Trapping LO - 254 0.1 ] - 87 - 
Mining 47,077 9.0 47,162 9.9 296 0.4 122, 767 Sian 
Electric Power 30,740 5.9 29,500 6x02 Sehes 4.6 21,364 5.26 
Manufactures 222,662 42.5 196.5237 Wie lewie4 18.8 82,407 Alt e/! 
Construction 136,028 /BaNee 126,864 Zo 47 20,902 30.9 107,106 2543 
Total 524,409 100.0 475,086: > W000 67, 0. ia huOee Sic 100 Ze 


source: Survey of Production 1963, 1965. D.B8.S. 


Province 


Newfoundland 
Bee. 1’, 
Nova Scotia 


New Brunswick 


Total 


TABLE A-16 


Employment in Fish Processing, 


Male 


spoue 

Ero 
3,435 
1,417 


Employees 
Female Total 
698 4,031 
24] 516 
1,309 4,744 
1,244 2,661 
3,492 14,952 


8,460 


Atlantic Provinces, 


All 


Source: “Fish Products ‘Industry 1965. D.B. 


1965 


89 


Production Employees 


Male 


3,012 

232 
e029 
beczl 


7,494 


Female 


623 
228 
veiGa 
(sits 


33192 


Total 


34005 

460 
4,192 
23399 


10,686 


TABLE A-I7/ 


Approximate Annual Landings at Major Fishing Harbours, 


Atlantic Provinces, 1965 


Harbour Approximate Landings 


000,000 Ibs. 


Lunenburg 62 
Halifax 58 
Blacks Harbour 50 
Harbour Breton 40 
Fortune 36 
Grand Bank 35 
Burin 30 
Petit de Grat 30 
Louisbourg 30 
Shippegan 29 
Mulgrave 28 
Lower East Pubnico Zs 
Lockeport 25 
Burgeo 2a 
St. Johns Cc 
Caraquet Ze 
Woods Harbour 20 
Beaver Harbour 20 
Yarmouth 19 
Harbour Grace 19 
Ramea 18 
North Sydney 18 
Westport 16 
Souris 15 
Canso ea 
Isle aux Morts 13 
Lameque 12 
Gaulfois 11 
Glace Bay 1] 
Wedgeport 10 
Bickerton 10 


—————— aS ae 


Source:- Economics Branch, Canada Department of Fisheries. 


Annual Fish Landings at Selected Harbours, 


91 


Harbour 


Cheticamp 
North Sydney 
Glace Bay 
Alder Point 
Louisbourg 
Petit de Grat 
Mulgrave 

Canso 
Bickerton West 
Halifax 
Lunenburg 

Port Mouton 
Shelburne 
Liverpool 
Lockeport 
Yarmouth 
Clark's Harbour 
Lr. East Pubnico 
Digby 

North Head 
Wilson's Beach 
Caraquet 
Shippegan 
Lameque 

Souris 
Georgetown 
Beaver Harbour 


Source: 


2,508 
20',55/ 


TABLE A-18 

1961-1965 
1964 1963 

000 Ibs. 

6,207 8,066 
13,309 9,199 
8,163 11,645 
684 585 
27,866 22,928 
30,589 22,714 
27,096 24,877 
14,873 9,842 
3,300 6,205 
61,082 bt sors 
48,411 38,561 
Lovo 1,847 
6,964 3,677 
1,890 1,746 
2l.9f9 174872 
ii sere 17,543 
6,407 3 Ou 
Md ts 50 
3,887 2,182 
9,347 4,556 
PE Be 4,012 
22,060 ray BP 8 
eld DPA 27,149 
LOZsi6 Phe 6 
12,546 12,693 
328 Bee 
Ae PS iB &) 14,928 


17,199 


Economics Branch, Canada Department of Fisheries. 
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TABLE A-19 


Location of Fish-Processing Establishments 


Atlantic Provinces 


yta tis ticd) Statistical 
DIStCLCL Community DEStETCt Community 


me — 


Nova Scotia 


] Neils Harbour ad Sambro 
Dingwall Terrence Bay 
Ingonish Beach 
23 Hubbards 
2 Cheticamp 
Grand Etang Zo Blandford 
6 North Sydney ZOaLe Lunenburg 
Alder Point Riverport 
7 Glace Bay cn Voglers Cove 
Main-a-Dieu La Have 
Port Morien 
Louisbourg 28 Port Mouton 
Liverpool 
9 Petit de Grat 
30 Lockeport 
ital Pictou Pleasant Point 
Lattle Hanbour 
Te Lismore 
3] Jordan Bay 
14 Mulgrave Shelburne 
Aulds Cove Gunning Cove 
Ingomar 
hs Canso Upper.Port.La.ctogy 
White Head Baccaro 
Queensport Bort: va four 
Port lSaxon 
16 Seal Harbour 
New Harbour Bz South Side 
The Hawk 
17 Marie Joseph Clark's Harbour 
Bickerton West West Head 
Newel lton 
19 Tangier Woods Harbour 
Moser River Shag Harbour 
Stoney Island 
20A East Jeddore 
od Wedgeport 
21 Halifax Argyle 


Lower West Pubnico 
East Pubnico 
Middle West Pubnico 
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TABLE A-19 (cont. 


Statistical Statistical 


District Community District Community 
Nova Scotia (cont. ) 
De St. Andrews 
34 Yarmouth 
Port Maitland 53 Back Bay 
Short Beach Beaver Harbour 
Sandford Blacks Harbour 
Pembroke 
Yarmouth Bar 64 Green Point 
Petit Rocher 
36 New Edinburg 
Whites Cove 65 Caraquet 
Church Point Blue Cove 
Comeauville Grand Anse 
Saulnierville Maisonette 
Meteghan Middle Caraquet 
Salmon River Lower Caraquet 
37 Westport 66 Lameque 
Freeport Island River 
Tiverton 
East Ferry 67 Shippegan 
Little River 
Mink Cove 68 Tracadie 
Centreville 
70 Neguac 
38 Digby Tabusintac 
39 Victoria Beach 71 Loggieville 
40 Halls Harbour 73 Baie Ste. Anne 
Escuminac 
45 Pugwash 
15 St. Louis Cape 
New Brunswick 
76 Richibucto 
49 Saint John 
77 Cocagne 
50 North Head 
Castalia 78 Shediac 
Woodwards Cove Lower Cape Bald 
Grand Harbour Cape Bald 
Ingalls Head 
Seal Cove 80A Cape Tormentine 
White Head 
Prince Edward Island 
5] Campobello 
Welshpool 82A Miminegash 
Fairhaven 
Leonardville 82B Tignish 
Richardson Alberton 
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Statistical 
DASLVICe 


TABLE A-19 


Community 


Prince Edward Island (cont.) 


83A 


86B 


87 


88 


Newfoundland 


A 


Summerside 
Borden 
Abrams Village 


Darnley 
Kensington 


North Rustico 
French River 


Stanhope 
Tracadie 


Beach Point 
Murray Harbour 
Georgetown 
Gaspereaux 


Savage Harbour 
Red Head 

Cable Head 
Naufrage 

North Lake 
Souris 

Basin Head 


St. Anthony 
Englee 
La Scie 
Williamsport 
Quirpon 


Twillingate 
Fogo 

Seldom 
Lewisport 
Herring Neck 
Nippers Harbour 
Change Islands 


Little Bay Islands 


Moretons Harbour 
Ve eaten (1 
Comfort Cove 


Cit: 


Statisulcal 
District 


Community 


Greenspond 
Charleston 
Bonavista 
Newton 
Valleyfield 
Badger's Quay 


Hearts Desire 
Hants Harbour 
Catalina 
Dildo 

Port Union 
Old Perlican 


Carbonear 
Harbour Grace 
Port de Grave 
Coley s Point 
Cupids 

Brigus 

Bay Roberts 
Portugal Cove 


St)... JOnMis 
Ferryland 
Petty Harbour 
Cape Broyle 
Quidi Vidi 
Bay Bulls 
Witless Bay 
Fermeuse 


Trepassey 
St. Marys 
Branch 
Point Lance 


Kingwell 

Sit? Brides 
Burin 

Merasheen 
Harbour Buffett 


Fortune 
Grand Bank 
Harbour Breton 
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TABLE A-19 (cont. 


Statistical Statistical 
District Community District Community 


Newfoundland (cont. ) 


J Gaultois 
Burgeo 
Ramea 
Isle aux Morts 
Rose Blanche 
Harbour le Cou 


Margaree 

L Lark Harbour 
Benoits Cove 
Curling 

M Norris Point 


Rocky Harbour 
Sally's Cove 
Cow Head 
Daniels Harbour 
River of Ponds 
Port Saunders 


N Port au Choix 
Brig Bay 


Source: Economics Branch, Canada Department of Fisheries. 
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FOREWORD 


This report is the fourth in a series initiated by 
the Atlantic Development Board to examine important aspects of 
the economy of the Atlantic Region. It was prepared as a back- 
ground document for public discussion of regional development 
policies. 


The Atlantic Development Board Act authorizes the 
Board to prepare "'... an overall co-ordinated plan for the pro- 
motion of the economic growth of the Atlantic Region." The 
various studies that the Board has prepared provide the basic 
facts on which development policies will be formulated. They 
are being published to contribute to public understanding and 
discussion of the major policy issues in the economic develop- 
ment of the Atlantic Provinces. 


1nLS TVeport i1s4axcondensation:of three extensive re- 
gional studies extending over a period of three years. It was 
prepared at the request of the Atlantic Development Board by 
the Mineral Resources Branch, Canada Department of Energy, 
Mines and Resources, to help the Board assess the contribution 
that the mineral sector might make to the future economic devel- 
Semienc Of the Atlantic Provinces. A number of factors limit 
mean appraisal. The resource ‘base has not yet been fully 
delineated; although minerals and mining have contributed to 
mic economic life of the Atlantic Region for more than two cen- 
mirges, Systematic exploration of the region's mineral potential 
feeear from complete. Mineral discovery, which is a major fac- 
min mineral exploitation, is difficult to predict. While the 
mur takes note of some of the more distant possibilities, it 
ms primarily concerned with developments over the next decade. 


The Atlantic Development Board wishes to express its 
Bancere appreciation to the Mineral Resources Branch for the 
meenaration of this report and for the three extensive regional 
meudies on which it is based. 
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SUMMARY AND OBSERVATIONS 


Between 1964 and 1968, the Mineral Resources Branch 
of the Department of Energy, Mines and Resources in Ottawa con- 
ducted extensive studies into mineral development in the Atlantic 
Provinces at the request of the Atlantic Development Board and 
with the agreement and support of each of the three provincial 
departments of mines. With the co-operation of mining companies, 
exploration companies, service companies, universities and 
research establishments, extensive in-depth studies were made 
into all pertinent aspects of the mineral industry in Newfound- 
land and Labrador, New Brunswick and Nova Scotia. This report 
is a condensation and updating of the findings of these studies. 
The studies were undertaken for the confidential use of the 
Board and much of the information developed can be presented 
only in very summary form. The analyses, observations and re- 
commendations were made to assist in appraising the present and 
future roles of the mineral industry in the economic develop- 
ment or the Atlantic Provinces and also to assist in the idéenti- 
fication and timely adjustments of mineral resource management 
Practices in the region. «The Atlantic Provinces must ‘compete 
for both investment capital and mineral sales in the dynamic 
environment of national and international markets. Therefore, 
resource management practices in the region Should be responsive 
to changing conditions. 


The Regional Mineral Scene 


Poe=At entice Provinces havea Voneshistory of mineral 
mesource development and exploitation. ~The earliest geological 
investigations in Canada were conducted in this region, and the 
first successful and regular mining in Canada also commenced 
here. At the present time there are over 50 principal mineral 
Mrocucers in the Atlantic Provinces. Their geographic distrib- 
ution is widespread and in many instances they represent the 
main economic base of the area in which they are located. The 
mineral potential of the Atlantic Provinces as a whole is good, 
but new mineral developments will depend on new discoveries and 
also on the establishment of new or expanded markets. 


The mineral economy of the Atlantic’ Provinces is-ex- 
port-oriented and there is little possibility of a change in 
this condition. The iron ore industry is dependent upon markets 
in Canada and the United States, although there are considerable 
exports to Europe. The industrial minerals sector is subject 
to fluctuations in construction activity in the eastern United 
etates. In coal mining;“the decline is éxpected to continue as 
traditional markets are eroded by alternative energy minerals 
and as mines become increasingly uneconomic. The outlook for 
the nonferrous metals sector is for modest expansion that might 
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be accelerated by economic, fiscal, policy and legislative 
changes affecting the mineral industry environment. Iron ore 
will continue to dominate mineral production from the region. 


The value of mineral production in the Atlantic Prov- 
inces in 1967 was $436.4 million compared with $98 million in 
1950 and $11 million.in 1900... Of the total [967 spreauctiom: 
the metallics contributed about 72 per cent and thesindusteial 
minerals, and minéral fuels, about 14 per centvedens sin, che 
industrial minerals sector, structural materials accountedmron 
53 per cent of the sector's output. value and nonmetallics (a7 
per cent... In 1967 the Atlantic Provinces contributed aindst 
10 per cent to the total Canadian mineral production value of 
Sea ober ll Lon. 


In 1967, iron ore from Labrado® jconstituted 46. Zaps 
cent. of the value of all mincral production yin jee Atlantic 
Provinces: Base metals. (copper, lead and zinc) ,.includingsiy = 
product gold, silver andi cadmium, “accounted sior 74. 4 sper scent 
of *the value of .1967 ‘production. ihe waluesof.coalsproduee os 
accounted for 13.6 per cent -and all other mineral .commodt ties 
for. 14.0 per cent. This ‘latter groupvincludes asbestos, baie 
fluorspar , gypsum, peat moss, tsalt, pyrophnyl Live. sulpnum 


quartz, ‘grindstone, cement, clay products, , lime, sand and ):rageume 


and stone. Production. of naturalsgas sand jerude petroleungag. 
e0unted. for’ less than one. tenth of one: per centvorethie=sneo louse 
roca Minerale productilonevalue, 


Mineral. production of the Atlantves roy inces awa 
ready ‘access ‘to ocean ‘transport; is favourably mlocated error ena 
cost transportation to foreign minéral markets.” Historcredaimes 
the United States has-been, and a,contmnuesstoube wenew pi nc. as 
market for the region's mineral production. .Other markets somes 
side Canada include Britain, France, Belgium, the Netherlandce 
WesteGermany ,)Venezuela, Australia randsJapan-. 


In.terms of value, the bulk of the mineral produces 
of the Atlantic Provinces is marketed outside, the ‘region een 
is particularly true with respect to. the high-value producticg 
of the metallics sector, and) to alange \degrecawitim cspece uma 
nonmetallics production as well’. /in contrast; preductiongos 
structural materials, -characteristically of, lowsunwe Valea 
marketed almost exclusively within the four provinces. Produces 
tion from theiminéeral fuels sector, principally scoaly,*co0cscmue 
markets in the Atlantic Provinces, Ontario and Québec. In 196% 
54.2 per cent of Nova Scotia's coal production went: to mapkers 
in Ontario and Québec and 10.9 per cent of New Brunswick's coal 
production went to markets in Québec. The production of natural 
gas and crude petroleum, as previously noted, is very minor ane 
is marketed entirely within the region. 


Economic activity.in the Atlantic Brovinces' minzng 
industry is forecast to increase moderately as follows: 


1964 


(actual) 1968 1977 
Value of Production 1/ 
(million 1966 $) 256 356 449 
Value Added 
(million 1966 $) 168 253 287 
Employment 14,510 16,420 15,690 


The decline in over-all employment reflects the ex- 
pected rationalization of the labour-intensive coal mining 
industry. Investment totalling about $700 million is expected 
to be placed in the Atlantic Provinces mining industry during 
the. forecast period. 


Aathough there ts a potential, tor petroleum and natural 
gas production in offshore areas adjacent to the Atlantic Prov- 
aces, and this could begin-to be realized in terms of produc- 
tion activity during the forecast period, provision has not been 
made for such a development within the terms of the above fore- 
fast. ‘However, this: potential, coupled with other mineral 
mesource potential, as expected to provide a major impetus to 
investment in mineral exploration through the forecast period. 


HeCause: the mineral iaindustry of -eachvproyince is ori- 
eared toward a‘different commodity sector, significant differen- 
fem the present state and, outlook exist between. the provinces. 


Newfoundland and Labrador 


ihe value of production of. the mineral industry in 
miesorovince exceeds that of any other primary industry. Iron 
meralone constitutes almost 80 per cent of total mineral pro- 
duction. The huge iron ore reserves in Labrador ensure an ade- 
Suate resource base for continued production at present or in- 
Sreased rates for an almost indefinite period of time. On the 
fiand, the future would appear to lie in the exploitation of 
Base metals and asbestos. At present, there is no production 
of energy minerals but considerable efforts are being made in 
ene Search for oil and gas in a number of offshore areas. The 
Province can anticipate a period of growth in the mineral in- 
dustry which, because of the importance of iron ore, will depend 
fo a large extent upon the fortunes of the steel industry in 
Canada and the United States. 


1/ Value of production in the forecast is on the mining-indus- 
- try basis; value on the mineral-commodity basis is expected 
to increase from $458 million in 1968 to $582 million in 
1977 (compared with $436 million in 1967). 
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The analysis in Newfoundland and Labrador shows that 
in order, to maximize the-beneimts to the populapian- oreeice prow. 
ince and Corensure that. the prowince receives: an appropedace 
and reasonable share of both investment capital and revenue, 
the implementation of some sitenificant changes in three arers 
hiche De considered, 


A: Thorough examination of the, economicrveffects om the 
présent. mineral yights dasposition, policies ndepracticess aie - 
gests ‘that che. form or legislation thateresuliseine argestanc 
concessions being given to only a few companies can be consider- 
ed/as one of the causes of Slow growth ain maneral sindus try goe— 
velopment on thes lsland., »ihesindustry ‘operatesmunderyclinec 
interrelated handicaps: too few companies areractive in explom 
ation; funds available for exploration are inadequate; and far 
Coommuch. lands, heldsineconcessionseby eda Vela CW companies.L/ 
Ther few companies now operatine, someon themenoteprimans ye in 
the mindne business, dol motspossess, thesrequiredmeapitaimanc 
know-how necessary to justiimy their large holdinogot mmainera 
riehts-s rom ithe exploracion, pOInteoreview, mucha aveulanie 
ground stands idle. 


The vanalysassalsoprevcals: that fhewtaxresaveyicda by, 
the proyincial government on the maneral- industry eieNewlounds 
land and Labrador appear to be somewhat more lenient than the 
mining ‘taxes levied by other provinces. However, sthe: complexes 
ofpmineral taxation matters warrants: a separates tudy,. 


The analysis “also suggests) that istudzes=of) thesnunves 
Of Mineral andustry specialists andythe effectivenessscie prem. 
incialeservices tol the mineral’ andustry ares necessar vaio. tea 
to times tom ensure “thats the) province. provides the senvicesmrcs 
quired to facilitate and promote the achievement. of provincia 
development: objectives. | Thisvappliecssnot only sconthemevpemos 
Sérvice but also to its lecation. For example, it might be ade 
Vantageous, to, both government ‘andi andustry 16 nesional oftices 
were established in areas of intensive mineral industry activi 


New Brunswick 


Metallic minerals constitute about “threesquartersmas 
thetotalovalue of mineralieproduc tion in) Neweerunswack.) aan 
metallic mineral production comes from the Newcastle-Bathurst 
area, “Thisi area is expecteds to remain, the: centre ofsactim uy 
for many years and zinc, which currently makes up over 40: pex 
centvobmall mineral output witlerenain ithenmayor spr oducts 
From present projects and those under development, the provines 
Can anticipate a modest. growth ratewin ithe metallic Sectormmnes 
many years. 


l/ Details are’ contained in the Report of the Royal Commissiom 
on the Economic State and Prospects of Newfoundland and 
Labrador. St. "John "si, Queen's) Printer. “L967, 


Desa 


The coal mines in the Grand Lake area are recognized 
as being uneconomic in the face of competition from alternative 
energy minerals and are to be phased out of production within 
the next few years. 


The province produces a number of industrial minerals 
which are primarily dependent upon export markets in the United 
States. Oil and gas have been produced for many years but quan- 
tities have been very limited. Offshore oil exploration activi- 
ty may hold some promise for the future if economic reserves 
are found. 


The analysis deals with several aspects of mineral re- 
source administration. It notes that the establishment of a re- 
gional office of the Mines Division of the Department of Natural 
Resources at Bathurst was an evident success. It suggests that 
to help achieve the province's objectives for the mineral indus- 
try, a policy of setting up branch offices when the need arises 
is to be encouraged. 


The analysis also suggests that regular reviews of 
provincial government programs for the mining industry might be 
undertaken in order to maximize their effectiveness and ensure 
that the programs and the number of staff involved are consis- 
tent with the size and growth of the mineral industry in the 
province. 


As in the case of Newfoundland and Labrador, the New 
Brunswick analysis indicates the desirability of periodically 
reappraising the requirements of companies in regard to finan- 
cial or valuation commitments for mineral lands not yet in pro- 
duction so that the optimum level of mineral exploration and 
development shall be reached. 


It would also be useful to re-examine the provincial 
tax system to ensure that provincial revenues from the mineral 
industry are comparable with those levied in other Canadian 
provinces. 


Nova Scotia 


Coal accounts for about two thirds of the value of 
mineral production in Nova Scotia with salt and gypsum together 
eonstituting a further fifth. Metal mining in the province is 
of very little importance. Nova Scotia's traditional dependence 
upon coal mining as the foundation of its mineral economy is now 
under a considerable strain because the markets for coal both 
within and outside the province have been eroded by less costly 
energy mineral alternatives. The coal industry has been suppor- 
ted by federal subventions for many years but present policies 
will see an organized phasing out of the least economic mines 
and an inevitable decline in coal mining activity. 


ye er hes 8 


The future for industrial minerals is tiairly brighe 
and a rise in demand in the present export markets is expected 
to lead to a modest growth rate. No gas or oil is: produced fin 
Nova Scotia but. if present offshore explorationedecmurc les are 
successful then an important addition may be made to the ecq- 
nony oe athe gprovanie >. 


The Government of Nova Scotia maintains good relation- 
ships with the mineral industry. In order to maximize the bene- 
fits derived from ‘the services given and ithe wevenues meceied 
the Nova Scotia analysis suggests that a continuing examination 
of the part: played by the Department of Mines branch jofficesat 
Stellarton could lead to sreater bene Sits geo, ibothwgcoverinense 
ONG sud S Er yen 


The province has a unique staking system by which 
claims are located on a map grid based on the National Topo-= 
oraphic System. The method appears: to ibe successt mit, but goon. 
Sideration might be given to the rules @eovermmig atic shapeser 
blo¢ks of claims. Investigation reveals ‘that the system may enem 
be as effective as ut might bean: thercasec om sroneous, 0cCuUn pens 
Ges where mineralization 1s often marrow but comtinucs monitor 
Uundes <Chesurtace Lon considerabVerduseanees- 


The future Nova Scotia mineral economy will depend 
less and less upon coal mining’ It as > most unlikely tha Gavia 
Mineral odustry alternataves will emerge toot fsermeonplete is 
the decline sn coal | [hey proviancesmay. be fap Femt cio ie esone 
further ampetus to the already existing industrial imineraleers 
dustry whichis bléssed with reserves sumiicient slo tbear sania 
creased rate of exploitation... This wil) occur only a mankees 
are available, and the analysis 1andicates *thag the provineiar 
sovernméent may have a role ito’ play in hellpincto slocatemnen 
OUBLetSerOr “aindustrial minerals. 


The analysis also suggests that the provincial govern 
ment might, consider certaim‘alterations, to the presentesyscem 
of land tenure for industrial minerals, thereby possibly pro- 
moting their more rapid development. 
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MINERAL RESOURCES IN THE ATLANTIC PROVINCES 


1. THE MINERAL RESOURCE SETTING 


Economic Significance of the Geology 
of the Atlantic Provinces 


The Atlantic Provinces are underlain by a wide variety 
Or rock types ratiging an age from Precambrian to Triassic. lLab- 
rador, except for a relatively small coastal area running approxi- 
mately from Battle Harbour southwest to the Québec boundary, is 
part of the Canadian Shield which is the Precambrian nucleus of 
the North American Continent. The remaining area, including 
the Maritimes and the Island of Newfoundland, lies within the 
Appalachian region of Canada which in turn is part of the larger 
init usually referred to as the Appalachian Mountain System which 
Stretches for about 2,000 miles from the State of Alabama in the 
Soucowest, (oO, the Atlantic, Provinces in thejmortheast., 


In, the Precambrian of Labrador, five geological struc- 
Peres Drovinces, have been recognized: the Eastern Nain province 
PietwO areas along the northeast coast; the Superior province in 
fees | seoment or westem Labrador; the Churchill, province. in 
memiwester Labrador,, the Western Nain province in north céntral 
Rapraaor; and the Grenville province lying south of a line ex- 
tending approximately from Kaipokok Bay, on the east, around the 
south end of Michikaman Lake and through a point just north of 
Wabush Lake. 


Economicatiy.,. toe Churchill’ and Grenviitle structural 
Provinces are the most important in Labrador thus far. The 
Churchill province contains the iron-rich Labrador Trough which 
extends from Ungava Bay into northwest Labrador and south to 
merge with the metamorphosed Grenville province. This region 
Meeabravor. the Churchill and Grenville provinces, is the lead- 
mec Mineral-producing region in the Atlantic Provin¢ées in terms 
of value of production. 


Tia parts on che, Wilantic: Provamces which dawessane the 
Appalachian region is characterized by a preponderance of 
Palaeozoic rocks. Some Precambrian rocks do occur, however, in 
small areas of New Brunswick and Nova Scotia. On the Island of 
Newfoundland, Precambrian rocks make up the Long Range Mountains 
along the northwest; and relatively unaltered Precambrian vol- 
Panic and sedimentary rocks occur in the southeast part of the 
Island. The Precambrian rocks in the Appalachian segment of the 
Atlantic Provinces are relatively unimportant economically. A 
pyrophyllite deposit, near Manuels on Newfoundland's Avalon 
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Peninsula, is being mined from Precambrian rocks, and Precam- 
brian limestone is quarried near Saint John, New Brunswick, as 
well as on Cape Breton Island, Nova Scotia. 


The Atlantic Provinces' Appalachian region underwent 
extensive deformation twice during Palaeozoic time. The first, 
the Taconic orogeny, took place at the close of the Ordovician, 
and the second, the Acadian orogeny, in Devonian time; both of 
these disturbances developed structures that in the main trend 
northeasterly. Large granitic intrusions were emplaced in 
Devonian time producing widespread mineralization. 


The Appalachian revolution at stne <lose otetie 
Palaeozoic, which folded and faulted the strata to the southe 
producing the Appalachian Mountains, had only local effects in 
the northern Appalachian region. These effects are most Strong. 
ly shown in eastern Nova Scotia and the Island of Newfoundland. 


In New Brunswick and the Island of Newfoundland, rocks 
of Ordovician age are of prime economic importance. Ordovician 
rocks, principally volcanics) are, thewhnosrs tor ienesia ssn ver 
pyritic=base metals deposits of the Bathurst—-Newcascle dis citer 
in New Brunswick and the Notre Dame Bay region of Newfoundland. 
Ordovician ultrabasic intrusive rocks are ‘the hosts torsaspec moe 
Occurring near Bale’ Verte, Newrounalands, 


In Nova Scotia, Pennsylvanian and Mississippian strata 
have proven to be of greatest €conomice: imporcance..) Wl co eee 
province's coal production comes from Pennsylvanian coal measuress 
and practically all of the province's *industrialemineralewoc cuss 
in rocks of Mississippian age. 


Thick Palaeozoic sedimentary sequences lie offshore 
from the Atlantic Provinces. Examination of these sequences 
by major 011 interests has encouraged an extensive search for 
oil and gas in offshore: areas.) “Although dra line tasenctap om 
duced any economic amount of petroleum or natural gas, results 
have been encouraging. 


Mineral Resource Development and Exploitation 


The Atlantic Provinces have a long history of mineral 
resource development and exploitation. The earliest geological 
investigations in Canada were conducted in this region, and the 
ae successful and regular mining in Canada also commenced 

ere. 


Newfoundland and Labrador 


John Cabot, in the employ of King Henry VII, first 
sailed along the rugged coast of Newfoundland in 1497. Sir 
Humphrey Gilbert landed at St. John's in 1583 and formally 


claimed "New Found Land" in the name of England. John Guy 
established the first permanent settlement in 1610 at Cupids, 
on Conception Bay, several miles to the west of St. John's. 
Despite Newfoundland's centuries-old beginnings, early records 
of mineral discoveries and development are obscure. Doubtless 
the quarrying or gathering of suitable stone for building pur- 
poses was the first rudimentary mining activity to take place. 


The earliest record of mining in Newfoundland dates 
back to about 1779 when a vein was mined for copper at Shoal 
Bay south of St. John's. This venture was not successful. The 
first successful mining enterprise was at La Manche, Placentia 
Bay, where lead was mined between 1857 and 1873. 


During the second half of the 19th century, several 
copper mines were successfully developed in the Notre Dame Bay 
region and the Island became a significant copper producer. 
Newfoundland ranked 14th among the copper-producing countries 
of the world during the decade 1871-1880. 


Development of the Wabana iron ores commenced in 1893 
mia. thei iarst cargo of ore. was shipped. tosNova, scotia in 1895. 
When the steel industry was established at Sydney, N.S., in 1900, 
Havana rbecame the principal source of iron ore;for this enter- 
prise. Production was continuous from Wabana for over 70 years 
and came to an end in mid-1966. 


The minang of copper ores declined and» eventually 
Ceased’ Garly;an the 20th century,,and for ai time,,Wabana accounted 
for the only mineral production of significance. The exploita- 
feo Ot the large, hipgh-erade, base metals, deposits at Buchans:, 
in 1928, was the first major advancement in Newfoundland mining 
fomene present. century. »Subsequently,. mineral .exploration and 
development practically ceased during the economic depression 
feerne early 1950's. The only significant. mineral development 
of this period was the beginning of fluorspar production from 
itesst. Lawrence. area. in. 1933. 


Since Confederation in 1949, the value of mineral 
production in Newfoundland and Labrador has risen from $27.5 
Miiaonm £0.$266.0 million. (1967). The most significant event, 
“contributing largely to this expansion, took place in 1954 when 
the Iron Ore Company of Canada brought into production the large 
iron ore deposits that straddle the Québec-Labrador boundary. 


Inel0S.0thee talt .Covescaopper, deposits, dormant, for 
about 40 years, were again brought into production. New mining 
operations have doubled the value of the mineral production of 
ene province in the last five years. Three more copper mines, 
the Little Bay, Rambler and Whalesback, began production in 1961, 
1964 and 1965 respectively. The Baie Verte asbestos mine began 
Bperations in 1963. Due to the exhaustion of copper, ore, opera- 
tions ceased at Tilt Cove in 1967. However, the loss of this 
producer was offset by the commencement of production from the 
Gull Pond copper mine of Gullbridge Mines Limited. 


In Labrador, the beginning of mining in 1962 and 1965 
of the concentrating-grade iron ores of the Wabush Lake area, 
by two companies, stands as the most recent important develop- 
ment. Labrador has developed into one of the foremost iron ore 
mining centres in the world. 


Exploration for 011 and gas began in) 1964 oft stheseods. 
on the Grand Banks. A successful search could) dead=to deveisp-— 
ments of @reat’'svenificancte to the provinces 


New Brunswick 


The earliest mining in New Brunswick occurred an moo. 
when a vessel ‘sailed up the Saint John River tomGrand take aid 
returned to the New England colony of Massachusetts with a cargo 
of coal. Limestone was quarried’ in ‘the Southem, part of ihe 
province’ as early as 1701 for use, im= the rebuiidany orev ore 
Royal. Champlain had noted and described the abundance of lime- 
stone around: Saint John nearly aincencury sucnoner 


The first regular mining commencedwan 1575) wich une 
mining of coal’on a steady basis an they Mintouarea eGy ecu 
mining had its start in 1854 and» ait has been) mained continuocis, 
near Hild sborough, Albert™ County; since? thae eine: 


Pig iron was produced intermittently, at Wootstoe, 
using low grade hematite ores from Jacksontown, around 1848 to 
187025 “Also in. the 19thcentury,> other mineralideposmes tim a= 
province yielded some production of ‘copper, manganese; antimony 
erapimite -albertite “and salt 


New Brunswick's first Provincial Geologist, Dr ~Abranam 
Gesner, was appointed in° 1838; he wails) the fars@ eeolocds = on 
appointed: to such a’ post) in ae Brvemsh “provancen slike ee 
government of the day purchased a diamond drill (one of ither ie 
in Canada) to assist parties interestedvin prospectaunee )0iamous 
drillang assistance was continued until it was abandoned ange 
go Osis. 


The most significant event’ following, the deve lopmcms 
of coal and gypsum mining in the province was the dise@overy sce 
natural gas and petroleum at Stoney Creek near Moncton ian 190ge 
With the subsequent development of “‘the* Stoney (Creck ficid, Wem 
Brunswick's mineral industry maintained an annual production 
pattern for almost’ 50 years wherein the istable sectors Of ie 
industry were gypsum, coal, natural’ gas ‘and: crude petroleum 
Other mining ventures were shortlived. “Ironfore was prouuced 
néar Bathurst’ for a short tame.) 1910—1372 “Sniada amountoiou 
antimony, tungsten, manganese and copper were produced at various 
loGadiguves iduxvine the karst: World: War 


In 1942, a peat moss industry was established near 
shippegan in Gloucester County." This industry has @rowne mea. 
last two-and-a-half decades and at present there are eight pro- 
ducers in the province. 


In 1950 the construction of the province's first 
cement plant was commenced near Havelock, Kings County. Produc- 
tion of cement, using local limestone and gypsum commenced in 
LOSz. 


Late in 1952, a major base metals deposit was dis- 
covered near the old Drummond iron mine southwest of Bathurst. 
This discovery sparked a staking rush the magnitude of which 
was without precedent in the history of New Brunswick. Subse- 
quent exploration and development has led to the discovery of 
over 20 base metals deposits in the Bathurst-Newcastle district. 
The commencement of base metal production from these newly dis- 
covered deposits was initially slow. Heath Steele Mines Limited 
commenced production in 1957 at its mine located 35 miles north- 
west of Newcastle. Production was suspended in 1958 but was 
resumed again in 1962. The Wedge mine of Cominco Ltd. commenced 
production in 1962 and continued to mid-1968 when operations 
ceased due to exhaustion of ore. The No. 12 orebody of Brunswick 
Mining and Smelting Corporation Limited came into production in 
1964. Brunswick's No. 6 orebody, the original Bathurst discovery, 
fame into production in 1966. Construction of a smelter at 
Belledune Point was commenced in 1963. Late in 1966, the Belle- 
dune smelter began tune-up operations and became Canada's second 
producer Of primary lJead“and the fourth producer of primary zinc. 
ae “atest base metals’ mine®to-be brought: into production in 
this area is the Nigadoo River Mines Limited which commenced 
production late in 1967. 


Nova Scotia 


Small quantities of coal, gypsum and stone were mined 
Seecnes bariacst setticrs of Nova Scotia: Theefirst regular’min- 
ing took place in 1720 when coal was mined on the north side of 
Cow Bay to supply fuel for the French work force engaged in 
Seeing Eort Louisbure.* With the end’ of“the French regime* in 
mos, Coal Mining was continued to’ supply the British troops at 
Halifax and markets in the New England colonies to the south. 


In 1826, the Duke of York, and subsequently the 
General Mining Association, was granted a 60-year lease of all 
Nova Scotia mines and minerals not previously granted. The 
General Mining Association engaged principally in developing the 
coal industry and established extensive-scale coal mining in 
Nova Scotia for the first time. Although the General Mining 
Association's monopoly was broken after about 30 years, it con- 
tinued to operate coal mines until 1900 when its assets were 
acquired by Nova Scotia Steel Company, Limited, a predecessor 
of Dominion Steel and Coal Corporation, Limited (Dosco). 


During the 19th century, as the coal industry was 
developing, the mining of iron ore was moderately successful in 
Nova Scotia. Iron ore deposits in Annapolis County were mined 
as early as 1829 and at Londonderry, Colchester County, in 1849. 
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Many attempts were made to use local iron ore in establishing 
an early steel industry. The quality of the ore was poor, and 
mining ceased early in the 20th century, 


Gold was first discovered at Mooseland in, 1858 and a 
Tangier in 1860. The first gold mine was brought into produc- 
tion in 1861 and by the 1880's, thereawere upwards, of 00 some 
mines in production. The annual value of gold production ranked 
second after coal at.the turn of the century. = tlowever, spuccuams 
tion by today's standards was small. Lode gold mining went into 
steady decline in the 20th century, erallied im (the depressran 
years before World War Il, and stopped in 1950- ein stermsges 
official production, Nova Scotia's gold industry produced a totam 
of about 1,143,000 ounces of gold Grom -isoZstor 1950 g,0m)) sone 
third of Ganada's current annual producGionseyecneaeetoday ss 
declining rates of output. 


Nova Scotia's gypsum industry, which had its beginnings 
in the 18th century, developed extensavely in the /19¢hscencma ss 
In 1807 about 100 vessels were engaged in shipping gypsum tog 
United States. At the time of Confederation in 1286/7, sypsSumigee 
being shipped to the United States through 25 Nova Scotia pores 
Gypsum production has continued to the present. =Gypsumeand 
coal have been the long-standing mineral commodities of the 
Nova Scotia mineral industry, from ves bes tim inese 


Other mineral developments of lesser importance during 
the last century included the mining of baritve at hive sislanas 
as early as 1874; manganese at Tennycape in 1876.5 sand (strbmiee 
ae West GO re 71N s16.04).. 


The Nova Scotia steel industry, so intimately connecag@ 
with the coal industry, had its beginning when Hope Iron Woukas 
a, small forge located in the upper corner of; the (Graham seca 
yard, began business in New Glasgow in 1872. Through many 
mereers dnd reorganizatwons thas eventually idevelopedwintome. 
sydney steel complex of Dominion Steel and GoalrGorporationus 
Honma ede 


Among the highlights of Nova Scotia's mineral industm 
during the present century was the establishment of a Sadi time 
dustry in 1918 at Malagash. In 1946 brining operations were 
begun on a salt deposit at Nappan. Ten years later, a salt deg 
posit at Pugwash was developed. In 1940, ‘one of the largess 
known barite deposits in the world was discovered at Walton and 
brought into production in 1941. In terms of tonnage, this mime 
produces 90 per cent of Canada's total barite production. )2am 
production commenced at Stirling in the date 1950%s;andiwieg 
interruptions, continued until 1945. In 1957, sulphide minerame 
zation was discovered associated with the barite deposit at 
Walton; production of lead-copper-silver and zinc-silver con- 
centrates commenced in 1961 but has remained small. 


By far the most important recent events of critical 
importance to Nova Scotia's future mineral economy are related 
to coal and steel. In 1967, the Cape Breton Development Cor- 
poration was created to acquire the coal interests of the 
Dominion Steel and Coal Corporation, Limited, anticipating a 
15-year phase-out of operations. In October 1967, Hawker 
Siddeley Canada Ltd. (holding controlling interest in Dominion 
Steel and Coal Corporation, Limited) announced that it would 
close Dosco's steel plant at Sydney by April 1968. By agreement 
the operation of the Sydney steel works was subsequently taken 
over by the Nova Scotia government. 


Prince Edward Island 


The record of mining development in Prince Edward 
island 4S practically negligible. The earliést settlers used 
local sand, gravel and stone for building and road construction. 
enese structural materials are still produced on the Island but 
the quantity is very small in comparison with other provinces. 


The entire Island is covered by petroleum exploration 
leases held by several companies. The adjacent offshore areas 
ate alsouinder Jease, |) The discovery of petroleum or natural 
gas would establish a mineral industry where there is virtually 
none-at- present. 


Current Mineral Producers 


Atvr@rthe present. time, there -arev,over 30. principal -mine- 
faueproaucers: inothe Atlantic Provinces ..«Their peographic ;dis- 
Eribution is widespread (Figure 1-1) and in many instances. they 
represent the main economic base of the area in which they are 
pocated. 


the following sub-sections briefly describe the prin- 
mal mineral producers in.each province, excluding Prince 
Edward Island where only sand, gravel and crushed stone are 
produced. Annual capacities, reserves and the quality of those 
reserves, where known, are mentioned. 


Newfoundland and Labrador 
1) American Smelting and Refining Company 


The Buchans Mine produces zinc, lead, copper, silver, 
gold and cadmium. The mill operates at about 1,300 tons a day. 
Reserves were 3.8 million tons at the end of 1966 grading 1.09 
fer cent copper, 13.04+per cent. zinc, 7.360 per, cent lead, 4.07 
meesaaver and 0:03 oz. gold per’ ton.. This is sufficient to 
see continued production at the present rate for about 10 years. 
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2) Atlantic Coast Copper Corporation Limited 


Production started in 196l"at this P,U0U-ten-a-cay 
copper mine in the Notre Dame Bay area. Ore reserves were 
estimated in 1961 to be capable of sustaining production for 
about seven years. 


3) British Newfoundland Exploration Limited 


The Whalesback copper mine came on stream in late 
1965, havine an average daily ‘throughput of 1,900" tons 4a day. 
Reserves at Whalesback in early 1966 were about 4 million tons 
grading 1.5 per cent copper. Additional reserves in the nearby 
Little Deer Pond zone are estimated at about 1 million tons 
grading 1.74 per cent copper. At present operating levels  pncs 
duction can be anticipated for 7a further six ycans. 


4) Consolidated Rambler Mines Limited 


Mining operations began in mid-1964 on the company's 
Gopper-zine orebody an the Bawe. Verte: area  Resenves euiecatia, 
M967 Stood at ‘almost 200,000. tons ot IY 2 oper, celia COppe ta are 
per cent, zinc, 0-17 “oz. -coldeand 0, 04507 mon vel eC lemuaerl 
zone and an estimated 2 mallmon tons of 1 2658pen een coppen sum 
the East: zone. Working at ‘capacity, levels = wouldm=ptvyeetic mime 
a minimum lite of about’ four more years. 


Se wbirs ueManritime- Mining Comporattonelimnnteed 


The wholly-owned Gullbridge Mines Limited began copper 
Mining operations at Gull Pond ain ‘early 1907. Daily capaci tyes 
2,000 tons. Ore reserves “are in’ the *order of 5e5 mr ronscon. 
grading 1747 per cent copper, sufficient torvmaintain  proauctuuas 
Cr beatembeas te O27 


6) Iron Ore Company of Canada 


Production began in 1954 from open-pit direct-shipping 
ore deposits at Schefferville. Reserves at the start of opera- 
tions stood at about 375 million long tons of direct-shipping 
ore, and aggregate production through 1967 was 117 million Jom 
tonseL In 1962, the company's Carol Project came on stream 
with an annual capacity\ of 7 million long tons of concentrates. 
This operation has since been expanded to, 107million tons oF 
concentrates per “annum. By the end of 1960/7. some ¢.9 aml) |) som 
tons of concentrates and 24 million tons of pellets had “been 
produced. Reserves of Carol ake are in excess of 1 billion 
tons of “concentrating ore. In «future the vast majority of Sipe 
ments from Carol Lake will be in the form of pellets. Current 
production in all forms from the Iron Ore Company of Canada is 
PUNNTINe “at-an annual rate of some 17 million tons. 


1/ Of this, approximately 50 million tons was produced in 
Labrador, the balance in Québec. 


7)  Wabush Mines 


Full mill capacity operations of 45,000 tons a day 
were reached at the end of 1965. Concentrates are railed to 
Pointe Noire, Québec for pelletization. Annual production 
currently runs at about 6 million tons of pellets. Reserves 
are estimated to be in the order of 1.8 billion tons of ore 
averaging 36.5 per cent iron. Production capacity may be sub- 
stantially increased in the future. 


8) Advocate Mines Limited 


The company operates an asbestos mine at Baie Verte. 
PPOGUG BLO De gam a1) umid=1965..° The mill. treated just over.2 
Bilson Cons: Oc -ore 11 1960 to, produce. some 65,000 tons..of fibre. 
Ore reserves at the end of 1966 were 55 million tons but.were 
increased by a further 10 million tons in 1967. Production may 
be increased if market conditions remain favourable. 


9) The Flintkote Company of Canada Limited 


Asoypsum Quarry 1s. operated at Plat Bay. Production 
currently stands at 400,000 to 500,000 tons a year. Proven 
moeives ares million tons ofb<gypsum of. better, than 90-per- 
Pent purity ; 


10) Newfoundland Fluorspar Limited 


Fluorspar has been produced from the company's mine 
foot. Lawrence since, 1942. This is Canada's only major source 
fem bLuonsiar at the present tame, and production is about 
mo-000 tons annually. The mine has reserves sufficient to 
Moti tLoneatspresent, levels until 1976,,..and other re- 
Serves ian. the area will assure continued production beyond that 
time. 


11) Newfoundland Minerals Limited 


The company has produced pyrophyllite since 1956 from 
their quarry at Long Pond. Production currently stands at about 
Seer stons a year, and reserves are sufficient for the foresee- 
mole future. 


72) North Star Cement Limited 
Productive capacity from the plant at Corner Brook is 


158,000 tons a year. Reserves of limestone and shale are ade- 
quate to support production for many years. 
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13) Sundew Peat Moss 


Extractive operations from the Cochran Pond peat bog 
on the Avalon Peninsula began in 1964. Production from this 
property is not steady, but reserves are adequate for many years 
6t Cconeinucd Eexplortation - 


New Brunswick 
1) Brunswick Mining and Smelting Corporation Limited 


The company operates two mines in the Bathurst area. 
The. No. 12 mine came on stream in mid-19604> and now operates ae 
full ‘capacity of 4,500 ‘tonsa day.) Reservecsate ne laren 
1967 were 54.8 million tons *erading 3.34 per “centr lead oo 
perrcent zines 0.27 per cent "copper sand, 20 -0UunG oO wees 
a tom. “A*further 12 mrliion™ toms sore 320 sper cent Copp ewsmar: 
available an an adjacent Zone.” “Phe "newer "No so Wine o0a7 eau 
production late in 1966 and currently runs “at, ‘capacity (Oise 
tons a day. Reserves at the beginning of 1967 were 13..4 milage 
tons of ore grading 2°37 “per "cent Wlead,y SNe 4t sper cent acne ae 
per cent copper and 1.99 ounces of Silver atone ston tic wien 
million tons of slightly lower grade ore are available av Gdepiam 
It can be seen that many years? of product ron=iwe -aneacr. 


vy) “Heath woteele Mines slamaved 


A 1,500-ton-a-day mill was built) im 19565) "buG. tic sp ae 
erty never reached Continuous production) une 290v eae 
time halz the mili feed ‘came from the) Heath Steeter proper tyaaws 
half on a custom basis from Comanco's Wedge mine) Now, Clocam. 
of.the Wedge mine has prompted full utilization of thee mie ees 
Heath Steele. “Reserves at the start ot 190 =app7 Oxwainoe cer nee 
milbion tons “grading 2.06> perm cent “lead, 8/847 = perce nc mania 
0.78 per cent copper ‘and 2.58 ounces of silver “a "ton, plus )7a ee 
Cional reserves. of 3.9 mil ion. tons) grading ol 77 ipetecentrecanm 
baned lead. and zine, 2.08 per cent” Coppernandi +) peounce sa 
silver a. ton. At present full capacity this represents scesms 
Clene Ore for 20°more years tot openat ron, 


Sy" Nigadoo River Mines” Lamited 


This: Operation Came on stream late: inmi90 7) vac aera eae 
Capacity of 1,000 tons a day. “Reserves are estimatedmatmie] 
miliqaon tons, grading 2597 per cent. Leads  207/ jepereecntmeaines 
0.34 ‘per, cent Copper and’ 4.36 ounces 4of Silver aston. = alias 
should be sufficient to support operations untal 1971) at deqsms 
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4) Peat Moss Producers in New Brunswick 


There are currently eight producing peat moss companies 
in the province with aggregate output in excess of 65,000 tons 
annually. Most production is exported to the United States. 
Reserves in the twenty or so bogs which are of commercial im- 
portance are well in excess of 35,000,000 tons. A very consid- 
erable expansion of the industry could be justified if the 
demand arose. 


5) Canada Cement Company, Limited 


Production at a rate of 800,000 barrels annually began 
at the Havelock plant in 1952. This has been expanded in two 
mecages to the present 2 million barrels annual capacity. Recent 
mroduction exceeds 225,000 tons of cement a year. Limestone for 
the plant is quarried on company property and reserves are 
sufficient to sustain production for many years. 


im) 6d Havelock Lime Works Ltd. 


| 
’ 


| Total annual output of limestone from the Havelock 
quarry is about 40,000 tons, two thirds of which is sold as 
jagricultural limestone. Production has been continuous since 
shortly after World War II. The company also operates a,small 
gypsum quarry on a contract basis for Canada Cement Company, 
Limited. 


17) Snowflake Lime, Limited 


The company operates two: limestone quarries at Saint 
John and a small lime pAdnGat Pokwok, "Bothequarrics haved 
mee nistory of production and reserves are sufficient for many 
mume years at the present rate of about 30,000 tons a year. 


'8) Brookville Manufacturing Co. Ltd. 


The limestone and dolomite quarry at Brookville began 
fmeoduction in 1920 and has been in continuous operation since 
that time. Production amounts to about 100,000 tons a year, 
most of which is used for agricultural purposes. 


9) New Brunswick Oilfields, Limited 

The Stoney Creek field was discovered in 1909 and is 
primarily a gas field despite repeated attempts to discover 
larger oil reserves. Although some pools may be present, there 
are insufficient favourable geological horizons that would en- 
able an oil industry of any magnitude to be established. A very 
small production of oil and gas will continue for a number of 
Years. 
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10) -The Minto: Coatiireid 


In 1967, production from the Minto coalfield was just 
over 850,000 tons, and this came from five operations. The main 
companies are Avon Coal Company, Lami ted. DW ahaa iss 
Limited; GiH. Nichols=Cd~ Ltd, V-C.0MeMani LtGe@ance Maca 
Mining Co. Ltd. ‘Most mining i) the: Minto coaltielt( is tive sca 
methods. 


Nova Scotia 


Ll} Dresser vindustries Inc. = DressemiMmerats ayo 


Production. of ~barite io,0m the Walton ipuoperty. begat 
in 1941 and has been ‘continuous Sance that time) currently pew. 


in the order of 180,000 tons annually) Kesepves fameradequaire 
for aboutesax more years of productionay currenu levels. sence rm 
90 per cent -of ‘Canadian barite as produced irom tires) linc ee. 


lead-zinc orebody, ‘occurring im ‘the footwal bot tthe barite sic. 
posit, has been exploited for “ai number of years vated wave scenes 
tons a day. <A ‘fire destroyed ‘the mull and temporarily jterminaces 
operations ain 1967. Remaining lead and *zanc "eserves a yomy ca 
small. 


2) Fundy Gypsum Company Limited 


The company operates two gypsum quarries at Wentworth 
and Maller Creek, the large-scatle tdevelopnient, of witenm be oaseme 
1956. Combined annual production) 1s: mow running ate sr average 
of just under 2 million tons. the company sailisoope rates au 
anhydrate quarry at Wentworth whach produces about 200,000 seen. 
annuawily.* For the Fundy (Gypsum Gompany,- and) atiaroriesmajon 
producers of gypsum and anhydrite in Nova Scotia, Teserves faze 
very ‘considerable ‘and will beable to sustainuproduction snes 
POUTES CCAD Me mrtciure:. 


53) National Gypsum (Canada) ‘Ltd. 


The company has two gypsum quarries in operation at the 
present times, The EastiMylford quarry shuns tap roduced win mi 
and, present production asatvaimate ofmear lye my einone loncome 
year., Production fromthe Walton deposit has declimed trome 
peak of about 250,000 tons in 1955 to onlysabout 20,000 *tonsear 
present. The-quarry as “operated om arcontract as tomy abe 
Parsons who‘also quarries anhydrite under contract; production 
of which as about 35,000 tons annually. 


4) Wontar ConstructiomiMa tema ics sLtd) 


The small gypsum quarry at McKay Settlement has been 
In Operatvon since 1944. Présent production is under contrac emas 
D. MacDonald and runs at about 13,000 tons annually. 
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5) Little Narrows Gypsum Company Limited 


Present annual production of about 350,000 tons of 
gypsum is from the Dorr and Western quarries. The quarries only 
operate for six months every year during the summer. In 1962 
the company opened an anhydrite quarry at Little Narrows which 
currently produces in the order of 50,000 tons a year. 


6) Georgia-Pacific Corporation - Bestwall Gypsum Division 


The gypsum quarry at River Denys was developed in 1962 
and average production to date has been in the order of 640,000 
mons a year. 


7) The Canadian Rock Salt Company Limited 


The underground rock salt mine at Pugwash came on 
stream in late 1959. When operating at capacity, output is 
1,200 tons a day, but seasonal variations in demand for the salt 
mean that only about 350,000 tons are produced annually. Re- 
merves are adequate to meet all production needs in the foresee- 
Boas future. 


o Domtar Chemical Limited - Sifto Salt Division 


PLOQAUCTION «irom this brining operation, began. an 1947 
and has steadily risen to the present annual production level 
ee about 110,000 tons of salt. Reserves are sufficient to assure 
production for many years. 


9) Annapolis Valley Peat Moss Company Limited 


Although production of peat moss has averaged only 
meouc o,000 tons a year from the Caribou bog, reserves stand 
feeover half a million tons. It is likely that some growth in 
Seocuction will be seen in the future. 


10) Maritime Cement. Company Limited 


Annual cement capacity of the plant at Brookfield, 
en came on stream in 1965, is 1.4/million barrels. This 
plant is supplied with limestone from the company's own quarry 
@t a rate of some 300,000 tons a year. There is no shortage of 
reserves. 


11) Mosher Limestone Company Limited 


The limestone quarry at Upper Musquodoboit produces 
about 13,000 tons of dolomite and 70,000 tons of limestone 
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annually. Reserves are considerable. Scotia Limestone Limited 
is a wholly-owned subsidiary with two quarries on Cape Breton 
Island. The Irish Cove limestone quarry producés about 140,000 
tons a year and the Frenchvale dolomite quarry about 100,000 
tons annually. Reserves are sufficient to support production at 
present levels for many years: 


12) Cape Breton Development Corporation 

This. Grown corporation operates Live scoliieriess on 
Cape Breton Island which produce some 90 per cent of Nova Scotia's 
Coal output: “Production is running “ae eboutesc4 milion cons 
annually. There is no shortage of reserves, but) ihe demand en 
coal from Nova Scotia has fallen and the industry will gradually 
deciane 
13) River Hebert Coal Company Limited 

The company operates a coal’ mine in the Jdogoins coq. 
field and present production runs at,about cOM0OU rl onsfany cane 
i sopiingh iil Goal Mines famrced 

Two coal mines, with a combined’ annual production 
oL about 60,000 tons, are operated in) the opmingii i coal teu 
by this company. 
15) Drummond Coal Company Limited 

Production from the Drummond mine in the Pictou coal-— 
fields about 505000 “tons annually. 
16) Evans Coal Mines Limited 

This companys mine, “in the inverness coalfiedd, 
currently produces some 40,000 tons a year. 
i) eebrassd OreCea le Gonpany a limated 

Production from the company's mine in the Sydney coal- 
Picldmus. 2boutel 104000 "tonsa syean. 
18) Thorburn Mining Limited 

Jk This is the company which was formed to continue 

mining operations at the McBean mine after it had been closed 


by the Dominion Steel and Coal Corporation. The mine, which 
1S operated by the Cape Breton Development Corporation on behalf 
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of the Pictou County Research and Development Commission, will 
continue in operation on a reduced scale for three or more years 
to allow a gradual adjustment in Pictou County as coal mining 
operations decrease. 
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TABLE 1-1 


Principal Mineral Producers of the 
Atlantic Provinces 


Newfoundland and Labrador 


Reference 
Number* 


ANDODNLPWNH— 


ee ie 
Mmm oO Ww 


New Brunswick 


Company 


Iron Ore Company of Canada 

Iron Ore Company of Canada 

Wabush Mines 

Advocate Mines Ltd. 

Consolidated Rambler Mines Ltd. 

Atlantic Coast Copper Corp. Ltd. 

British Newfoundland Exploration Ltd. 

Gullbridge Mines Ltd. 

American Smelting and Refining Company 
(Buchans Unit) 

North Star Cement Ltd. 

Flintkote Company of Canada 

Newfoundland Fluorspar Ltd. 

Newfoundland Minerals Ltd. 

Sundew Peat Moss 


Products 


Iron ore 

Iron ore 

Iron ore 

Asbestos 

Copper, Gold, Zinc 
Copper 

Copper 

Copper 


Copper, Silver, Gold 
Limestone and Shale 
Gypsum 

Fluorspar 
Pyrophyllite 

Peat Moss 


13 Nigadoo River Mines Ltd. 

14 Brunswick Mining and Smelting Corp. Ltd. Zinc, Lead, Copper, Silver 
LS Heath Steele Mines Ltd. Zinc, Lead, Copper, Silver 
16 Grande Anse Peat Moss Co. Ltd. Peat Moss 

16 Atkins & Durbrow (N.B.) Ltd. Peat Moss 

16 Acadian Peat Moss Co. Ltd. Peat Moss 

16 Atlantic Peat Moss Ltd. Peat Moss 

16 Fafard Peat Moss Co. Ltd. Peat Moss 

16 Western Peat Moss Ltd. Peat Moss 

W7/ Heveco Ltd. Peat Moss 

18 Theriault and Hachey Peat Moss Ltd. Peat Moss 

19 Avon Coal Co. Ltd. Coal 

19 at. Fe Reb. GEMS Ibwel. Coal 

19 Gone Nac hiolisien td Coal 

19 V.C. McMann, Ltd. Coal 

19 Midland Mining Co. Ltd. Coal 

20 Snowflake Lime, Limited Limestone and lime 


20 Brookville Manufacturing Co. Ltd. 

ZA Canada Cement Co. Ltd. Limestone, Shale, Gypsum 

72\ Havelock Lime Works Ltd. Crushed & Ground Limestone 

Ze New Brunswick Oilfields, Ltd. Natural Gas, Crude 0i1 

22 Canadian Gypsum Co. Ltd. Gypsum 

Nova Scotia 

23 Evans Coal Mines Ltd. Coal 

24 Cape Breton Development Corp. Coal 

25 Bras. d'Or Coal Co.Ltd: Coal 

26 Scotia Limestone Ltd. Crushed limestone 

721) Georgia Pacific Corp., 

: Bestwall Gypsum Division Gypsum 

27 Little Narrows Gypsum Co. Ltd. Gypsum, Anhydrite 

28 Thorburn Mining Ltd. Coal 

28 Drummond Coal Co. Ltd. Coal 

29 Canadian Rock Salt Co. Ltd. Salt 

30 Domtar Chemicals Ltd. Salt 

31 River Hebert Coal Co. Ltd. Coal 

3] Springhill Coal Mines Ltd. Coal 

32 Canada Cement Company, Ltd. Limestone 

33 National Gypsum (Canada) Ltd. Gypsum 

34 Mosher Limestone Co. Ltd. Dolomite, Limestone 

35 Dresser Minerals Division Barite, (Lead, Zinc, 
Copper, Silver) 

35 National Gypsum (Canada) Ltd. Gypsum, Anhydrite 

36 Domtar Construction Materials Ltd. Gypsum 

36 Fundy Gypsum Co. Ltd. Gypsum, Anhydrite 

37 Annapolis Valley Peat Moss Co. Ltd. Peat Moss 


* The numbers in Column 1 correspond to the numbered locations on the sketch map in 


Figure 1-1. 


Lead, Zinc, Copper, Silver 


Crushed & Ground Limestone’ 
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Unexploited Mineral Occurrences of 
Some Economic Significance 


When an assessment of the mineral potentials of the 
various Atlantic Provinces is made, it is at once obvious that 
each province has its own distinctive commodity grouping which 
offers the greatest opportunities in the future. Thus, Newfound@ 
land - which already depends upon iron ore for better thanw/4 
per cent of its mineral output - will continue to anticipate 
that. the bulk «of its output wrl bbe 2ron (ore, anger Gore se aie 
future. Of the other mineral resources, copper and Zine wile 
probably maintain their second position, and new major develop- 
ments will principally be confined tc the! metaindic sec ior. 


In Nova, Scotia, where about 65 per Ceievor ninera 
production is from coal mining, a decline in activity (scems aim 
evitable. Base metals thus far offer limited scope for deve tome 
ment in the future, but many industrial minerals are availabe 
in large quantities and. expansion may be seen if markets canoe 
found for the products. Gypsum, salt, lamestonesand™ busi 
stone wbther ithe createst, potential. 


New Brunswick has only relatively recently beconcea 
major mineral producer, with an almost fivetold sincreases ines 


value of production in only seven years. (hy this province ea. 
potential undoubtedly lies in the exploitation joisoacearet.. 
deposits. A considerable number of important (oceur fences an. 


known, but the resource potential has “by nowmeanse pec tum 
investigated to date. 


Table 1-2 lists the unexploitedemine valmoccwmie neces 
in the Atlantic Provinces which: would appear coo0trer Che peas 
Opportunity of being brought to production at Some time ieee ee 
futures Where known. the reserves and erade are wii Coda ruse 
in a number of instances reterence is wade to a -generdind Go. 
which considerable exploration activity has been seen and Wiaes 
Still appears. to bewof sutficient interest ee) wari eeo7 oe 
investigation. The locations of the occurrences Musteds tim 
hee Ge MSOwl (4a si purer 7. 


It will be noted that in Table 1-2 almost every p1ooueue 
day mineral-~producing areauwis listed] This is not uUnusud aap 
cause it. is indeed rare to: find single économircaliy teas ome 
occurrences, and. therefore at-as"joften best tomlook tom wae 
mineral deposits in the vicinity of those already known: Ties 
is particularly true régarding base metals in the Atlantic Migs 
vinces. For iron ore the resource development situation 1s 
different because gigantic deposits are already known in Labrada 
and their future exploitation will await market development, the 
scale of new supply being determined solely by market demand. 


A number of other metals such as molybdenum, tungsten, 
niobium, strontium and uranium are known to occur in interesting 


| 


; 


{= 
= 


19 


quantities and grades. However, market conditions and trans- 
portation problems, which are often very costly to overcome, 
have in many cases made exploitation uneconomic to date. It is 
probably true to state that a number of the somewhat marginally 
economic mineral occurrences will not be exploited unless a 
major occurrence is found in the vicinity. It often requires 

a major find to bear the costs of installing roads, docks, and 
power facilities before less important occurrences can be 
brought to production. 


A very considerable number of the occurrences listed 
in both Table 1-2 and 1-3 have seen limited production in times 
of national emergency when strategic needs have demanded pro- 
duction regardless of economic considerations. This has been 
Barcicularily true of metallic occurrences. 


In the field of industrial minerals such as gypsum, 
Samestone, salt and materials for the construction industry, 
the Atlantic Provinces are well endowed with resources, the 
total quantity of which is unknown. Reserves are so substantial 
fiat production can be assured for the foreseeable future. The 
bevel of extraction will be entirely dependent upon market con- 
mations. 


On the Island of Newfoundland there are considerable 
Meserves Of silica the exploitation of which is dependent upon 
finding markets for the product.1/ Fluorspar is also known in 
fenumber of locations. This product is important in aluminum 
smelting, and present production from Newfoundland is captive 
to that industry. Peat moss reserves are abundant in a number 
of locations, but once more, exploitation will be a matter of 
establishing markets. 


Pigalle Search tOr O11 and gas reserves, both on 
Band and offshore continues. The centre of attention is now 
Bocused on offshore activity. A number of small "'shows" have 
feen tound, but thus far drilling activity has been limited and 
mo occurrences of commercial significance have been located. 
However, it is reported that the companies involved have en- 
couraging signs and therefore it can be assumed that exploration 
Merivity will continue for a considerable length of time. A 
major exploratory drilling program will commence in the latter 
mart of 1969. 


See footnote (#) to Table 1-2. 
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TABLE 1-2 


Unexploited Mineral Occurrences 


of Some Economic Significance 


Newfoundland and Labrador 


Reference 


Number* 


INS = 


er Sy 
iS (ce yt ose WOON DN SW WH 


mast =F 
Ow 


New Brunswick 


Location or Name 


Labrador Trough 
Mann No. 1 


AR rel oua' 

Kitts 

Daniels Harbour 

White Bay area 

Baie Verte area 

Notre Dame Bay area 

West Coast area 

St. George's Bay 
area 

Buchans area 

Tulks Pond 


Grey River 

South Coast and 
Interior 

Rencontre East 

Burin Peninsula 

Random Formation 


Nova Scotia 
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Newcastle-Bathurst 
area 

Eel River Bog 

Mount Pleasant 


Many areas 
Weldon-Gautrea 
Dorchester 


Meat Cove 
Many areas 
Lake Ainslie area 


Mariner 

Silver Mines 
any locations 
Enon 

Many locations 


Atlantic Provinces 


(Offshore Areas) 


2) 
30 
Bil 
32 


Gulf of St. Lawrence 
Nova Scotia Coast 
Grand Banks 

Labrador Coast 


The numbers in Column 1 corres 


Figure 1-2. 


# Newland Enterprises Limited commenced 
Placentia Bay, in October 1968, 


phosphorus-producing plant of El 
require 200,000 tons of silica a 


Minerals Present 


Iron Ore 


Beryllium, Colombite 


Molybdenum 
Uranium 
Zinc 
Copper 
Asbestos 
Copper 
Copper 


Gypsum 
Copper 
ZA Cre Caren GODIpel: 


Wolfram 


Lael, frie, Syl Meir 
Molybdenum 
Fluorspar 

Si Cea 


Copper, Zinc, Lead 

Peat Moss 

SMEs Wiis eae 
Wolfram 

Gypsum 

Sicuiae 

Sale 


Zinc 
Gypsum 
Barite, Fluorspar 


Copper, Molybdenum 
Lead 

Salt 

Strontium 

Peat Moss 


0il-Gas 
0il-Gas 
0il-Gas 
O0il-Gas 


Reserves and Grade Where Known 


Up to 7 billion tons of 36-54% Fe 
9,000 tons per vert. ft. of 0.44% 
BeO and 0.24% Cb205 


585,000 tons of 6.6% Zn 


Aboute | eb lion cons 

600,000 tons of 5% Zn, 1.5% Pb, 
Weseacu 

600,000 tons of 0.6-0.7% W03 


70,000 tons of 0.325% Mo 


Over 35,000,000 tons 


Almost unlimited 
1 bid tion tons 
Se Dia eo mmetomns 


47400,000" tons of 3.5% Zn 

Almost unlimited 

3,043,000 tons of 46% BaS0Oq, 17% 
Ca Fs 

LOOSOOO). tcoiS Or SoS (ov 

44,467,300 tons of 2.7% Pb 

Almost unlimited 

Up to 1,000,000 tons of 75% SrS@m 

Over 2,000,000 tons 


Nothing commercial found to date. 
Nothing commercial found to date. 
Nothing commercial found to date. 
Nothing commercial found to date. 


pond to the numbered locations on the sketch map in 


to Supply Silica for the newly constructed $40-million 
ectric Reduction Company of Canada Ltd. The plant will 
year when in full production. 


quarrying in the Random formation near Long Harbour 
| 


21 


FIGURE 1-2 
a alts : sin «oes 
§ es ATLANTIC PROVINCES 
J MINERAL OCCURRENCES AND AREAS | 
: OFFERING A POTENTIAL FOR 
? FUTURE PRODUCTION 
: LOCATION MAP FOR TABLE 1-2 
0 FR < 
ieee Se m é 
) : 1 
mi te 
1 
- : sy 
tr IC 
ah) / 4 
QUEBEC 


Gulf of St Lawrence 


| NEW | 
' BRUNSWICK RAND A 
BANKS 
ie A ete 
| . 31 
( | 
oe. 28 
oh oweee 
NOVA SCOTIA Cae 


Le 


TABLE. ¥-3 


Mineral Occurrences of Little or No 
Economic Significance at Present 


Newfoundland and Labrador 


Nova Scotia 


Reference : : 
Number* Locationt¢ Minerals Occurring 
] Seal Lake area Copper — 
2 Port au Port Peninsula Lead, Zinc 
3 St. George's Bay area Iron Ore, Ilmenite 
4 Bay of Islands area Chromium, Asbestos 
5 Brownings Gold 
6 White Bay Rutile 
7 Goldenville Gold 
8 Notre Dame Bay Nickel 
9 Moreton's Harbour Gold, Antimony 
10 Chrome Hill Chromium 
1] Gander River Magnesite 
12 Burnt Hill Chromium 
ls Avalon Peninsula Copper, Gold, Lead, Zinc, Silver 
14 Kelligrews area Manganese 
15 Bell Island Iron Ore 
New Brunswick 
16 Tetagouche Falls Manganese 
Wz Austin Brook Iron Ore 
18 Stonehaven area Grindstone 
19 Burnt Hill area Molybdenum, Wolfram 
20 Woodstock Iron Ore, Manganese 
Zl Lake George Antimony 
22 Harvey Uranium 
23 St. Stephen area Nickel 
24 Square Lake Molybdenum, Bismuth, Wolfram 
Zo Markhamville area Manganese 
26 Albert Mines Oil Shale 


27 Daphine Brook LEGG. ZiNEs Suiwyeir 
28 Sil eGuediaed bead=) Zine, Copper 
29 Loch Lomond Manganese 

30 ROWeSi mh aula Alumina 

31 Cumberland-Pictou Counties Grindstone 

Sz Wentworth district Copper 

33 Malagash Potash 

34 Smithfield-Gays River Lead, Zinc 

35 Brookfield-Hilden Barite, Sulphur 

36 Tenecape Manganese 

37 West Gore Antimony 

38 Lake Charlotte Wolfram 

39 Scheelite Mine Wolfram 

40 Indian Path Wolfram 

4] Chegoggan Point Garnet 

- Atlantic Beaches Gold, Tin 


Figure 1-3. 


t In some instances the location listed covers a number of different occurrences which 


The numbers in Column 1 correspond to the numbered locations on the sketch map in 


are in the same general area but which may be geologically unrelated. 
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Mineral Occurrences of Little or No 
MIMGL 2 CSU eee 


Economic Significance at Present 


Literally thousands of mineral occurrences have been 
discovered in the Atlantic Provinces over the years. By and 
large most of these occurrences are either insignificant or of 
very low economic potential. Table 1-3 lists a selection of 
mineral occurrences in the Atlantic Provinces which are of 
passing interest but at present have little or no economic sig- 
nificance. It will bé noted that the great majority of occur- 
rences listed concern metallic products. Thais as because most 
of the nonmetallic and andustrial mmneral resources) covcteta te. 
aréas and are already well known. The locationssor thesoecur- 
rences listed in Table 1-3 are shown in Facumes )- oe 


Although most ot the occurrences rs eq mie ailew no. 
are quite small, they serve to give an indication of minerals 
to be found in different localities and. thervemonecmmay. ¢ctmaou 
guide for further exploration activity in the future. = it shoule 
be: noted, at the same time, that many of thewmimerals tistedegr. 
already in relatively abundant supply from other sources and 
therefore it is most unlikely that their production could sever, 
compete economically with sources where reserves are not only 
higher but of better grades. Of course thissdvcs  notecomple tc, 
eliminate’ the possibility of finding larger andeiirener-orace 
deposits of minerals such as chromium, manganecce st liicneces 
rutile, antimony «and tin. There is’ no chancemomai hes voldmpr ope 
erties being brought to production at the precencustime soured 
higher gold price would undoubtedly give grédtystimu lac onaco 
exploration, activity and production maghe (becomes fealre ys, 
The occurrences of copper, molybdenum, lead Zing and omiver 
are also of interest, but activity will besmainiy centred ines 
aréas indicated in Table 1-2 where the potentaaleas soreatese: 
Once more, a major find in any area would mean a complete re- 
appraisal of all mineral occurrences Gan thats rear 


In the industrial minerals field, product tonmeannotmes 
anticipated at this time from any of “the wecurrences listed pee 
Cause. of the presence of economically more aturaerivewdltcunae 
tives. However, they should not be entirely overlooked, for 
they can be elevated to a position of some importance in times 
such as those of national emergency. 


2. MINERAL PRODUCTION 


Regional Aspect 


The value of mineral production in the Atlantic Pro- 
vinces in 1967 was $436.4 million compared with $98 million in 
1950 and $11 million in 1900. Of the total 1967 production, 
the metallics contributed about 72 per cent and the industrial 
minerals and mineral fuels, about 14 per cent each. In the in- 
dustrial minerals sector, structural materials accounted for 53 
Der Cen, OF tne Sector's output value; nonmetallics, 47 per cent. 
In 1967 the Atlantic Provinces contributed almost 10 per cent 
to the total Canadian mineral production value of $4.39 billion. 
The Atlantic Provinces produce a wide array of mineral commodi- 
ties, as shown in Table 2-1. 


Iron’ Ore 


im, terms O01 value of production, iron ore outranks “by 
tar all other minerals produced in the four provinces, account- 


eve od oper Colt an avo? . Lhe entire production of iron ore 
comes from Labrador from mines operated by two companies, Iron 
Ore Company of Canada and Wabush Mines. In addition to account- 


mr 1tOr almost alt the total value of mineral production in the 
Artanitac Provinces 1n 1907; Labrador iron ore accounted for 45 
her cent of the total value of all iron ore produced in Canada. 
bavrador. 1S one of the foremost iron ore mining centres in the 
world. 


Base Metals 


hase. metals, production. (copper, Lead and zinc) in- 
cluding byproduct gold, silver and cadmium, ranks next to iron 


aresin terms Of yalue in the Atlantic Provinces... In 1967 these 
metals accounted for almost one quarter of the total value of 
all mineral production from the four provinces. New Brunswick 


is the leading base metals producer in the region, accounting 
fOr almost two thirds of the region's output of these metals. 
Production of base metals in New Brunswick is centred in the now 
famous Bathurst-Newcastle district where several mines are 
operated by Brunswick Mining and Smelting Corporation Limited, 
Heath Steele Mines Limited and Nigadoo River Mines Limited. _ 
Development work continues on other base metal deposits in thes 
district and new mines will undoubtedly be brought into produc- 
tion in the years ahead. 
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The Island of Newfoundland is the source of most of 
the rest of the base metals and byproduct gold and silver pro- 
duction in the Atlantic Provinces, accounting for over one third 
in 1967. One of the most notable producers is the Buchans mine 
of American Smelting and Refining Company which has been in 
continuous production for the past 40 years. Other base metals 
mines on the Island of Newfoundland currently in production are 
operated by Atlantic Coast Copper Corporation Limited, British 
Newfoundland Exploration Limited (Whalesback mine), Consolidated 
Rambler Mines Limited and Gullbridge Mines Limited. 


In Nova Scotia, base metals in 1967 amounted to only 
0.3 per cent of the total value of base metals production in 
the region. Nova Scotia's sole producer is the Walton mine of 
Dresser Minerals Division of Dresser Industries Inc. Although 
the Walton mine is primarily a barite mine, a lead-zinc-silver- 
copper orebody occurs along the footwall of the barite deposit 
and production is maintained through the same shaft as the barite 
production. 


Coat 


Coal production ranks next after base metals, and in 
1967 this traditional fuel accounted for almost 14 per cent of 
the total value of all mineral production in the Atlantic Prov- 
imGes. NOVa ocOtLla’ 1s the largest producer, with the bulk of 
production coming from the Sydney coalfield on Cape Breton Is- 
jand. In 1967 coal production represented almost two thirds of 
pie -cotalivaiue of Nova Scotia mineral production. In New 
Svuneowick, tne only other coal-producing province’ in the Atlantic 
region, coal production was the equivalent of about 8 per cent 
Beerhesbotabivalue of that province's mineral “production. ‘Coal 
procuction in New ‘Brunswick comes entirely from the Minto coal- 
Poeliugt the northern end ‘of iGrand Lake: Prior to 1963, coal 
was for years the major mineral commodity produced in New Bruns- 
wick. 


Coal mining in Nova Scotia has undergone a long period 
eo edecline in importance since World War II as its major markets 
have gradually been taken over by more economic sources of 
Suerey LOT vheating, transportation, and metallurgical purposes. 
mee Continued existence of “4 coal industry of any significance 
has been dependent for many years upon large-scale financial 
motscance, federal and provincial, that has enabled the com- 
Pauses to continue their mining operations. 


In 1967 an agreement was consummated between the 
Governments of Canada and Nova Scotia on a new policy for the 
Nova Scotia coal industry. The agreement called for the estab- 
lishment of a €rown corporation to acquire the coal mining and 
related interests of the Dominion Steel and Coal Corporation, 
located on Cape Breton Island, for the purposes of rationalizing 
the coal industry and simultaneously encouraging the development 
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of other forms of economic endeavour on the Island. The agree- 
ment also called for the assumption by Nova Scotia of complete 
financial responsibility for such support for the independent 
coal mines in the province as it considers appropriate and 
necessary. Subsequently, during June 1967, Parliament passed 
the act establishing the Cape Breton Development Corporation 
(DEVCO). This corporation acquired the Sydney-Glace Bay area 
coal mines and related facilities on April 1, 1968. Also, on> 
April 1, 1968; Nova Scotia assumed complete financial re sponsi- 
bility for the province's independent mines. These two actions 
effectively ended the 40-year-old federal subvention system £00, 
Nova Scotia coal mines. 


In New Brunswick the coal mining industry has become 
increasingly uneconomic in the face of rising mining costs and 
loss of markets. It is estimated that at best the province has 
coal reserves for about 15 years of production. Commencing in 
1968, New Brunswick will receive from the federal government 
capital grants totalling nearly $20 million over fivenyears. 
These grants are designed to assist the provincial government 
in taking over management of coal production in the Minto coal- 
field in order to bring operations to an orderly conclustoneas 
reserves are exhausted, and to assist in developing alternative 
employment opportunities in the Minto district ls Thejoran:s wii 
replace payments under the federal. coal subvention system. 


Other Mineral Gommodities 


All other mineral commodities produced in the Atlantie 
Provinces ‘collectively. accounted for l4 per cent obethemeoea 
value of ‘the "region's mineral product on "in hI, 7a) yoduc arom 
included such minerals and materials as asbestos, barite, fluor- 
Spar, eypsum, peat moss, salt, pyrophy llr terttale) mecuinniE 
(from smelter gas), quartz, ‘srindstone, cemeniyvalay producer 
lame, Sand and gravel, stone; natural )caseand pearoteum. se isace 
from.sand and gravel, which accounted for 75.6 perecen@nocmcuc 
total value of mineral production, from the four provinces sa 
other minerals in this group were below #3 pergcentwot the totam 
value, with many below. 1 per cent. Some, Ysuchwasy quartza(pros 
duced in Nova Scotia) and lime, natural gas and petroleum (pro- 
duced in New Brunswick) accounted for less than 0.1 per cent of 
the region's total mineral value, almost negligible amounts in 
CNSpOVer—a) | to bak. 


Despite the relatively small value efmsome induse 7 iam 
minerals produced in the Atlantic region, they are nonetheless 
important in terms of total Canadian production of these miner- 
als. In Newfoundland in 1967, Newfoundland Fluorspar Limited, 
the sole fluorspar producer in the Atlantic region, had a pro- 
dMetronrva luevot 32. Lami Jeon representing 0,Sipertcenesomeude 
total value of mineral production in the Atlantic region. But 
this wasjessentially. the total Canadian outputroumtiuonspars 
Nova Scotia produced almost three quarters of the total Canadian 
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production of barite. New Brunswick, Nova Scotia and Newfound- 
land collectively produced over three quarters of the total 
Canadian gypsum output. Almost half of the total Canadian 
production of the soapstone, talc and pyrophyllite group of 
minerals came from the Avalon Peninsula in Newfoundland. 


Employment 


Table 2-2 shows the trend in mining industry employ- 
ment over the period 1961-1967 for each of the Atlantic Prov- 
inces. The steady rise in Newfoundland and Labrador was checked 
in 1967, mainly due to the closure in mid-1966 of the Wabana 
iron ore mine on Bell Island. The rise in New Brunswick has 
continued, due principally to developments in the Bathurst- 
Newcastle base metals district. In Nova Scotia, mining industry 
employment fell for the second consecutive year in 1967, and it 
is anticipated that this decline will continue as the number of 
producing coal mines decreases. The future employment expecta- 
tions for each province are considered in Chapter 4 of this 
report. 


TABLE 2-2 


Mining Industry Employment in the 
Atlantic Provinces 1961-67 


Newfoundland 


Year & Labrador New Brunswick Nova Scotia Total 

------------------------- 000 ---------------------- 
1961 eee it ol l2e6 
1962 255 1 ae: Oe Peao 
1963 4.2 | ee 8.0 1839 
1964 4.8 220 7.5 L438 
1965 5.9 gS: 9 16°35) 
1966 6.1 2.5 5 Tent 
1967 57 Poh aes 16726 


Source: Estimates of Employees by Province and Industry. 
Peo. a) 9be. ob. 3% 


Capital and Repair Expenditures 


Table 2-3 shows capital (i.e. new) expenditure and 
Pepair expenditure’ in. mining in the. Atlantic» Provinces from 1950 
bor 10663 “Both capital and repair expenditures in the mining 
industry of the Atlantic Provinces have experienced fluctuations 
from year to year, but have demonstrated an upward trend for the 
past two decades. Generally speaking, the changes have been far 
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more pronounced in capital expenditures than in repair expendi- 
tures, but this is only to be expected. When a mine 1s brought 
into production, as many have in the period under consideration, 
the capital expenditures take place over a relatively short 
time. At a producing mine, repair expenditures are expected to 
be small for the first few years but Wilk) them ineteasceas 
machinery gets older and requires more MATMCenanNCe@ mit this 
stage, additional capital expenditure may have to be made in 
order to replace worn out and outdated equipment, but such 
capital expenditure will be but: @ fraction<sof <therinst ale we ae 
ment to bring the mine to production. 


TABLE 2-3 


Capital and Repair Expenditures - Mining 
The Atlantic Provinces 1950-68 


ee 


New Repair Total 
Mach. and Mach. and New + 

Constr. Equip. Total Constr. Equip. Total Repair 

wo nnn ne nie $ 000 ------------------------- +--+ rH He 
1950 786 3,598 4,384 689 4,925 5,614 9,998 
1951 1,864 85,07 TOS535 702 Dyooe 6,534 17,069 
1952 4,781 6,121 10,902 Ue S370 15200 18,188 
1953 3,030 6,570 9,600 1,402 6,996 8,398 17,998 
1954 4,534 4,646 9,180 1031 3,947 4,978 14,158 
1955 65/16 4,819 i. 535 1,140 4,501 55.641 17 ha 
1956 liga 12,604 24,135 WS rs 651 07, 7,384 315d 
1957 7,938 desea 3 1375460: 12358 5so02 TARY 22 53m 
1958 2.035 Seow 5,790 1,314 5,078 6,392 12,162 
1959 3,509 &, 503 9,012 yale 4,185 5 395 14,407 
1960 15,220 5,999 Zeus Usa als' 6,695 8,398 29,617 
196] SW argo es) 8,064 60,907 emeenane 8,636 10,001 70,908 
1962 86.517 Sl 2 ot 137.8038 1,700 P7159 9,459 147,269 
1963 59 670 39,706 99,376 Weoi2 ASME IS T7i5585 116,961 
1964 47,528 F320 90,738 (Bel ohe) 23,094 Zee oe 115,978 
1965 15,774 21,087 36,861 55399 23752006 28,665 65 jo2¢ 
1966 25,514 41,558 OF 5072 5.86.6 39,085 44,951 112,0ze 
[967% 12,598 2p 05d 39,655 13017 44,055 Sl One 90,728 
1968+ 12,389 16,028 25417 Ps0S7 41,954 49,051 77,468 


* 1967 preliminary. 
+ 1968 forecast. 


source: Dominion Bureau of Statistics. 
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Industry Structure 

Excluding sand, gravel and crushed stone operations, 
there are over 50 principal mining operations in the Atlantic 
Provinces. The most important of these, in terms of value of 
production, are the metal mines which, as noted previously, 
produced over 70 per cent of the output value of the region's 
mineral industry in 1967. The predominant position of the 
metallics sector within the mineral economy of the Atlantic 
Provinces is relatively new, having developed largely within 
the last decade and a half. The trend in the value of mineral 
production in the Atlantic region is shown in Figure 2-1. 


FIGURE 2-1 
ATLANTIC PROVINCES = 
8 VALUE OF MINERAL PRODUCTION | 
Saas 1] 
INDUSTRIAL MINERALS 
SECTOR HT 
MINERAL FUELS SECTORI::: [i] 


VALUE-in millions of dollars 


1950 Hb} ye) 1960 L265 


* Preliminary 


The principal mining companies operating in the 

mantic Provinces. and the prigcipal comeorate participation 

in these companies, are shown diagramatically in Figure 2-2. 

It will be noted that many of the companies are controlled by 
non-Canadian interests or by Canadian interests based outside 

See region. This. .aptly demonstrates the dependence of the Atlan- 
mec Provinces on foreign capital, or capital from outside the 
region, to develop a viable mining industry of any magnitude. 
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Provincial Aspect 


In 1967 Ontario was Canada's leading mineral-producing 
province with output valued at $1,197.3 million, 27.2 per cent 
of Canada's total mineral output. Ontario was followed in order 
by Alberta with 22.5 per cent of total output, Québec 16.7 per 
cent, Saskatchewan 8.4 per cent, British Columbia 8.2 per cent, 
Newfoundland and Labrador 6.1 per cent, and Manitoba 4.2 per 
cent. The Northwest Territories, Yukon, New Brunswick, Nova 
Scotia and Prince Edward Island together contributed approxi- 
mately 0.7 per cent of the 1967 total output. 


Newfoundland and Labrador 


The value of mineral production in the Province of 
Newfoundland and Labrador in 1967 was $266.0 million, up 11 per 
cent from $244.0 million in 1966. Of the total 1967 production, 
metallics output was valued at $248.0 million, nonmetallics were 
worth $13.7 million and structural materials output was valued 
at $4.3 million. There is no production of mineral fuels in the 
province. Production of iron ore from Labrador, with an esti- 
mated value of $210 million, contributed 79.0 per cent of the 
total-value of mineral production. The province accounted for 
abet cen, OF Canada’s: total mineral output. in 1967. 


Employment in the mineral industry changed very little 
Pete ote 1950 Sand “carly 1960's... In 1962 there were 4,421 
Porvets Antic industry. , Subsequently, there has been an “in- 
Suet Wlenecne estimate tor 1967 being, 5,700-. In 1965 the 
Mager y i uust ries Ot thie province, excluding agriculture, ‘con- 
Perputea 50°20 per cent of the net value of all commodity-pro- 
ducing industries in Newfoundland, with mining accounting for 
Seeaeper Cent of the-total. By comparison, construction contrib- 
Pecos pete ent. and manufacturing, contributed 21.7 per cent. 
Peratavaiue of Idustriat production in 1965, the year-of latest 
avediable data, was $379.1 million. It is estimated that the 
mineral industry's share of the net value of industrial produc- 
tion has been increasing since then, and in 1968, will probably 
amount to more than 35 per cent of net value of total industrial 
output. . 


It has already been mentioned that the value of iron 
ore shipments from Labrador in 1967 represents over 79.0 per 
Bent of the total mineral output of the province. All other 
mineral production, amounting to $56.0 million in 1967 was 
produced on the Island, with zinc contributing $9.9 million, 
copper $18.7 million, and lead $6.6 million. Of the industrial 
minerals, asbestos output was worth $10.2 million, sand and 
gravel $2.4 million, fluorspar $2.1 million and cement $1.5 
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million. Minerals, other than iron ore, that have registered 
substantial increases in value of output in recent years, have 
been asbestos (with first production in 1963), zine and, to. a 
lesser extent, lead. 


The per-capita value of mineral production in Newfound- 
land and Labrador in 1967 was $532, which is considerably above 
the average for Canada of just under $216 in the same year. Ad- 
vances in the province's mineral output compare favourably with 
those of other provinces. Newfoundland's rapid strides in min- 
eral output gains have been almost entirely “dependence upon won 
ore production from Labrador, as*indicated “in©freure 2-s and 
Tables. *2-45 “2-5 ‘and “2-0. 
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FIGURE 2-3 
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TABLE 2-5 


Canada and Newfoundland and Labrador, Mineral Production Value, 


and Per-Capita Value of Mineral Production, 
Selected Years, 1949-1967 


enn 


Value of Mineral Prod. Per-Capita Value of Mineral Prod. 
Bee Meer amore Mae vail (can 1.18 Chnadainte OWeune | PUENE: ae 
1949 901.1 27.6 Jal 41.32 £395 133.5 
1950 1,045.5 25.0 KAS i Cees haat 96.5 
1955 iis. 68.5 3.8 114.36 168.63 147.5 
1960 2,492.5 86.6 Sd 139.48 193.39 138.7 
1965 3,745.5 207.6 isi 190.6/ 425.32 22d 
1966 a 244.0 641 198.49 494.97 249.4 
1967* 4,405.1 266.0 6.0 215.88 531.98 246.4 


* Preliminary. 


Source: Dominion Bureau of Statistics. 


TABLE 2-6 


Newfoundland and Labrador, Mineral Production and Growth Rates, 
by Sector*, 1950, 1955, 1960, 1965-67 


Production Av. Annual Compound Growth Rates 
Minerals 1950 1955 1960 1965 1966 19674 1950-65 1955-65 1960-65 1960-67 
------------------------ $ 000 -------------------------- % % % % 

Metallics 22,915 61,743 78,926 188,173 ACY 247,977 Seal Lies 19.0 tN oes 
Industrial 
Minerals 2,909 eral) ThAV Ae 19,385 18,682 18,012 Tid Wileae 20.0 12.9 

Nonmetallics 1,290 2,921 Daeeo 13,043 12,974 ls, 724 liGiee 16.2 42.0 30.0 

Structural 

Materials 1,619 3,799 5,486 6,342 5,708 4,288 9.5 bas a0 -3.6 
Total 25,824 68 ,463 86,637 207,558 244,020 265,989 14.9 Tilicod 19.1 17.4 
Canada 1,045,500 1,795,300 2,492,500 3,745,500 3,972,800 4,405,100 8.9 Te 6 8.5 8.5 


* The mineral industry is comprised of three sectors - metallics, industrial minerals and mineral fuels. 
The industrial minerals sector consists of two groups - nonmetallics and structural materials. 


+ Preliminary. 


Source: Dominion Bureau of Statistics. 
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New Brunswick 


The value of mineral production in New Brunswick in 
1967 was $89.7 million compared with $90.2 million the previous 
year. Of the total 1967 production, metallics output was valued 
at $67.6 million, industrial minerals at $14.5 million and min- 
eral fuels were worth $7.6 million. In the industrial minerals 
sector, structural materials were valued at See million and 
nonmetallics were valued at $2.1 million. The province contrib- 
uted 2.0 per cent of Canada's total mineral produc tion inh oowe, 


The metallics sector now contributes abouc 75 74per 
cent of the province's total mineral output with zinc accounting 
for 49.7 per cent and lead, 14.2 per cent of metallics output. 

In 1960 there was no record of production of metallic manerals 

in New Brunswick; there had been sporadic production since. before 
the turn of the century. This sector ofstitepandustyy wiasepecn 

of prominence only since 1964 and is the only sector whichwpives 
promise of steady expansion in the years ahead. 


Thé. growth. of the structural matema@lssoroupmommui. 
dustrial minerals is dependent upon the rate, or burtiding 141. 
portation routes and facilitaes, and the amount of, indus Giucd 
and residential Construction. Lt has, essential V1 scimen 
Value of Guiput in parallel to the economie growth. | Peaeemosc. 
valued at about $1.5 million, makes up nearly all of the non- 
metavlics Output. 


Coal output from strip and underground: mines wase wou 
}/7.5 Million in 1967, or nearly 99 per cent of Gotal mineral 
fuels output. Most of the remainder has been natural gas from 
the Stoney Creek field near Moncton, output from which has been 
declining steadily in recent years. 


Employment in the mineral industry as recently as 1964 
was under 2,000, but with the start of substantial base metal 
output beginning in that year, employment rose to 2,600 in 1967, 


about half being engaged in base metal operations. The mineral 
industry is not a large employer of Manpower din relation tos res 
value of output. For instance, even though Canada's total value 


of mineral output increased four times from just over $i sbi lion 
1s to. $424) billion any 1967, employment increased only from 
about 110,000 to 130,000. This trend of preater Value, op fount 
per employee will continue as improved methods of Minin, traiis = 


port and milling are adopted with increased use of mechanization 
and automation. 


In 1960 the primary industriesl/ of the PLOVEINGes p10 
duced goods having total value of $100.4 million. Secondary 
industries*£/ produced goods having a value of $736.1 Mi Lae te 


a% Agriculture, forestry, Eishemres. 


: Crapping wand min 
electric power. pea ining plus 


2/ Manufacturing and construction. 


a2 


which was 70 per cent of the total. In 1960 mineral output, 
valued at $7.9 million, was 2.3 per cent of the value of out- 
put of both the primary and secondary industries. Comparative 
figures for mining in more recent years were: 1963, $11.3 
million and 3.3 per cent; 1967, $89.7 million and an estimated 
8 per cent. The proportion of the total value of output in 
New Brunswick represented by the mining industry will continue 
to ‘rxrse.. 


The per-capita value of mineral production in New 
Brunswick in 1967 was $144.66 compared with $215.88 for Canada. 
The comparative per-capita values in 1945 were $8.96 and $41.31; 
in 1955 they were $28.81 and $114.37. As recently as 1960 the 
respective per-capita values were $28.99 and $139.48 with New 
Brunswick's per-capita value of mineral production being only 
20.8 per cent of Canada's. The dramatic narrowing of the gap 
between the two values was brought about entirely by the start 
of base metal production in 1962 by Heath Steele Mines Limited 
and was greatly accelerated in 1965 when first substantial pro- 
duction was recorded by Brunswick Mining and Smelting Company 
higistteo west of Bathurst. This is illustrated in Figure 2-4 
and the accompanying Tables 2-7, 2-8 and 2-9. 
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TABLE 2-8 | 


Canada and New Brunswick, Mineral Production Value, . 
and Per-Capita Value of Mineral Production, 
Selected Years, 1945-1967 


Value of Mineral Prod. Per-Capita Value of Mineral Prod. 


ee 

baka Pangea) «prasuick atest Canadal §  eateweck ree, | 

eae $ 000,000 ----- % $ $ % | 
1945 498.8 4.2 0.8 41.31 8.96 21.7 
1950 1,045.5 12.8 12 76.24 24.92 32.7 
1955 1,795.3 15.8 0.9 114.37 28.81 25.2 
1960 2,492.5 leas 0.7 139.48 28.99 20.8 
T9G5s 1374555 82.2 2.2 190.67 133.59 70.1 
wee) 9e972-8 90.2 2.3 198.49 146.23 73.7 
1967* 4,405.1 89.7 2.0 215.88 144.66 67.0 


* Preliminary. 


Source: Dominion Bureau of Statistics. 


TABLE 2-9 


New Brunswick, Mineral Production and Growth Rates, 
by Sector*, 1950, 1955, 1960, 1965-67 


Production Av. Annual Compound Growth Rates | 
‘ A ame TT SY Ge ae i ene Cae Se: TSS AD LAG 
Minerals 1950 1955 1960 1965 1966 1967 1950-65 1955-65 1960-65 1960-67) 
rhe Wee NS 8 Se en ee ee eee ee 
wane nee ee enn -- $ 000 -------------------------- % % % % 
Metallics - 316 - 62,461 69,386 67,623 - 70.0 - - | 
Industrial i 
Minerals 8,147 8,187 8,238 10,954 12,829 14,465 20 Se 59 8.4 ' 
Nonmetallics 550 552 1,102 1,744 1,895 2,101 8.0 W462 9.6 Clea! ' 
Structural | 
Materials T3097 7,635 7,136 9,210 10,934 12,364 les Tg 5.2 iai4 j 
Mineral Fuels 4,610 econ 8,835 8,743 8,006 7,599 4.4 ho’ -2.1 -2.2 
Canada 1,045,500 1,795,300 2,492,500 3,745,500 3,972,800 4,405,100 8.9 ls Bo fh obs 


fe ee a en Eee eee 


* The mineral industry is comprised of three sectors - metallics, industrial minerals and mineral fuels. 
The industrial minerals sector consists of two groups: nonmetallics and structural materials. 1 


+ Preliminary. 


Source: Dominion Bureau of Statistics. 
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Nova Scotia 


The value of mineral production in Nova Scotia in 1967 
was $79.0 million compared with $85.4 million the previous year. 
Of the total 1967 production, metallics output was valued at 
$0.3 million, industrial minerals at $27.0 million, and coal was 
worth $51.7 million. In the industrial minerals sector, struc- 
tural materials were valued at $14.2 million and nonmetallics at 
$12.8 million. The province contributed 1.8 per cent of Canada's 
total mineral production. Compared with 1966, the dollar value 
of barite production declined 24.8 per cent in 1967, gypsum was 
Rown i200 per cent. and salt was down I2.1 per cent. 


bor over 60 years the metallics sector has made only 
a minor contribution to the total provincial mineral output. 
in 196/, output from the province's single base’ metals producer 
amounted tours per cent of total value, a decline. from 2.0 per 
SOUL Ol. (ie ote lin, 1905. There are at’ present. two prospects 
for base metals of promise under investigation, and exploration 
Or letals nes been “active in recent years.’ The geological 
environment of Nova Scotia is such that modern exploration 
technology may well result in new metallic discoveries. 


Loe ouch pases industrial minerais sector has; ip- 
Eertrasea ii valve I recent years with the structural materials 
eroup auvancing trom 12.1 per cent of total production in 1965 
Pave per Corti 4060, althouch 1t declined to 17.9 per cent 
a LvUGisee tne recent ly-established -cementeandustry, together 
with construction ‘demands; has ancreased thé output value of 
MmMicwical lateral s<Love2s5- percent. of-the-andustraal-minerals 
Pecuom:? Gonsequenmly, the percentage share vofithe important 
gypsum industry within the industrial minerals sector has fallen 
Peo. 2 per cent.in.1005" to) 20.5) per cent anii967 sand’ 165 
premier position within the.sector was .replaced.in 1966 and 1967 
by sand and gravel production. Of the nonmetallics, gypsum, 
salt and barite together have been the mainstay of the Nova 
Scotia industrial minerals industry for many years and it is 
eacicipated thatwthey will -continue to form its main base in the 
years tTo..come.. 


Coal output was worth $51.7 million in 1967, making 
Bovine. per Cent of the. total value of mineral production, ,.OF 
total mineral production, the coal sector has steadily declined 
orm 54.5 per cent in 1950 to 60.5 per cent in 1966. It ine 
creased to 65.4 per cent in 1967 because of decreased production 
er eother minerals as indicated in Figure 2-5 and Tables 2-10; 
Paid, and’ 2=1'2* 


The per-capita value of mineral production in 1967 was 
$104.38 compared with $215.88 for Canada. There has been a de- 
cline in Nova Scotia's per-capita value of mineral production 
from a value 25.9 per cent above Canada's per-capita value in 
fe45 to 51.6 per cent below in 1967. This trend is likely to 
continue in the light of the over-all growth of the Canadian 
mineral industry compared with the possibilities of growth that 
appear to be present in Nova Scotia. 
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TABLE 2-11 


Canada and Nova Scotia, Mineral Production Value, 


and Per-Capita Value of Mineral Production, 
Selected Years, 1945-1967 


a ee ee 


Value of Mineral Prod. Per-Capita Value of Mineral Prod. 

pie 2s ee ao eee 

Year Canada geet ect Canada Sete cof Clim 
1945 498.8 S252 645 41.32 Si2ae Uz 125.90 
1950 1,045.5 5955 Saul LOweS ekeva(® 122230 
Lob Ladvoes Birk Seed 114.36 98.24 85.90 
1960 25492.5 6525 Ze 139.48 90.10 64.60 
19653 AO <o 70.8 ipo 190.67 G32605 49.10 
M566 13059) 28 85.4 Ze | 198.49 ele) 56.90 
1967 4,405.1 19-0 lee 21 5a00 104.38 48.35 


a 


Source: Dominion Bureau of Statistics. 


TABLE 2-12 


Nova Scotia, Mineral Production and Growth Rates, 
by Sector*, 1950, 1955, 1960, 1965-67 


Production Av. Annual Compound Growth Rates 
Minerals 1950 1955 1960 1965 1966 1967+ 950-65 1955-65 1960-65 1960-67 
won n neo ------------- $ 000 ------------------------- % t he h 
Metallics 2 3,884 - 1,423 eo 316 
Industrial 
Minerals 9,224 ses oy 20,472 Zo o08 32,388 OU S022 Gao SGN) oad 4.0 
Nonmetallics 5,853 10,206 Ss ESSE eer W222 6.6 4.2 6.6 Za 
Structural 
Materials Sova Seo ) BS 8,548 Wd Ags 14,200 6.4 1Ocs -1.8 6.2 
Mineral Fuels 50,256 49 ,853 44,981 45,487 51,519 51,681 -0.7 -0.9 Oh Z2e0 
Total 59,482 67,134 65,454 Ogee 85,417 79,019 sz ORS Woe Cre 
Canada 1,045,500 1,795,300 2,492,500 3,745,500 3,972,800 4,405,100 8.9 1EXO 8.5 85 


Serie mineral industry is comprised of three sectors - metallics, industrial minerals and mineral fuels. 
The industrial minerals sector consists of two groups: nonmetallics and structural materials. 


# Preliminary. 


Source: Dominion Bureau of Statistics. 
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Prince Edward [Island 


Except for a relatively small production of sand, 
gravel and crushed stone, Prince Edward Island is not a mineral- 
producing province. In this respect it is unlike all other 
provinces of Canada in each of which the mineral industry is a 
key industry and an important sector of each province's economy. 


Prince Edward Island's production record over the past 
five years is summarized in Table 2-13. 
TABLE 2-13 


Prince Edward Island, Mineral Production and 
Value, 1963-67 


Mineral Unit 1963 1964 1965 1966 1967* 
Sand & 000 tonst 600.3. 608.9 412.1 4,990.0# 950.0 
gravel 000 $ 563.6 481.3 SPA age rile ats! 1,404.0 
Crushed 000 tonst O03 20 350.0 2258s 200.0 300.0 
stone 000 $ $252.0 5500 220n 3 200.0 Suu. U 
im Preliminary. t Short tons. 


-# The unusual increase in sand and gravel production in 1966 was 


caused by greatly increased road construction activity. 


ms5ource: Dominion Bureau of Statistics. 
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3. MINERAL MARKETS 


Mineral production of the Atlantic Provinces, with 
ready access to ocean transport, 1S favourably located OT Ow 
cost transportation to foreign mineral markets. Historically 
the United States has been, and continues to be, the principal 
market for the region's mineral production. Other markets in- 
clude Canada, England, France, Belgium, the Netherlands, West 
Germany, Venezuela, Australia and Japan. 


In terms of value, the bulk of the mineral production 
6f the Atlantic Provinces 1s marketed outside the region. This 
is particularly true with respect to the high-value production 
of the metallics sector, and to a large degree with respect to 
nonmetallics production as well. In contrast, production oO: 
structural materials, characteristically of low unit value, US 
marketed almost exclusively within the four provinces. #Produe. 
tion from the mineral fuels sector, principally coal, goes to 
markets in the Atlantic Provinces, Ontario and Québec. In 1907, 
Bde per cent. ot Nova Scotia's coal production went to markets 
in Ontario and Québec; 10.9 per cent of New Brunswick's coal 
production went to markets in Québec. The production of natural 
gas and crude petroleum is very minor and is marketed entirely 
Within the, region: 


The succeeding sections describe in more detail, ona 
commodity basis, the marketing of mineral production from the 
Atlant2c PROM Inee Ss: 


Metallics Sector, Ferrous Group 


Iron Ore 


The iron ore trade of Canada closely parallels that of 
the whole of North América in that about 90 pericent™ of ahieor- 
traded is on the owner-producer, owner-consumer basis. In other 
words, the producer and the consumer are captive to the same 
corporation(s). This situation is’ not thessame as anethesotnes 
two major non-communist world markets, namely Britain and Western 
Europe, and Japan, where the bulk of iron ore requirements are 
purchased on the open market (merchant ore) with little or no 
corporate connection between producer and consumer. Without dise 
cussing the merits of each system it is safe to say the tee 
Canadian iron ore industry would not have approached its present 
status had it been necessary to develop it independently Ofpciie 
United States steel industry. Because of economics relative to 
production and marketing, shipping distances and established 
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trading patterns, "merchant" iron ore from South America, South 
Africa and Australia effectively limits the sale of Canadian 
merchant ore in most world markets. This includes the east 
coast of the United States. 


Some iron ore sales in North America that appear to 
be merchant sales are, in reality, only trades between owner- 
producer and other owner-consumer groups. This type of trading 
offen occurs to reduce transportation costs if, for example, 
some of the consuming plants of one group are closer to some of 
the iron ore: sources of a second group: and vice versa. 


The general pattern of iron ore markets that exists 
in North America is also’ applicable in Canada. This is particu- 
larly so for the iron ore markets of production from Labrador, 
the omrly*orea or*the Atlantic'Provinces in which iron ore is now 
produced (although there is a long history of past iron ore min- 
Iwan ocner dréeas or the region)”. <it as unlikely that large- 
Scour 2fOn Ore procuction will’ take: place even an the distant 
future on the Island of Newfoundland, or in Nova Scotia and New 
Brunswick. Production of a small amount of byproduct iron ore 
Ol reduced irom OTe naynt occur, but such production would be of 
nifor Sionwticance to the region as.a whole. 


ine prowth-rate7ot thet iron’ ore industry an Labrador 
foeatmosu entirely dependent upon. the iron ore requirements: of 
Lhe Ovner-companies' aii the United States and: Canada, and the 
regatave=ecConomiIcs cCoveining’ the delivered cost. of the’® ore’'to 
iieit sree plants-an Conparison- with aron ore from: other’ avail- 
ableisources. There is no official forecast for the growth rate 
Pott tees production ane the Unated States for thesnext 10 or 15 
years, Dut va yenerailly accepted rate as’ 2) per cent ‘a year; the 
growth rate for the Canadian steel industry will probably be 
nigner. “The vatao oft ayon ore’ ‘consumption to ‘ingot production 
MS generally comstant, so that the growth’ ‘rate for-iron’ ore de 
meonds sneuld aiso pe an ‘the order of “2 per tent a year, ‘or Lower 
PS tecunolopicel Bdvance results in the preparation and ut?riiza- 
Dion of higher “Fe-content" furnace feeds. 


With the foregoing in mind, and assuming that the 
relative economic factors such as transportation and production 
Mae, iC epDOlibical-fiscal policies remain favourable, the 
growth rate of iron ore shipments from Labrador should also hold 
ateabout 2 per cent a year. “However, thas will ‘not be a gradual 
Seow wate, but, will Move trom plateau’ to plateau as; new ex— 
pansion facilities are added. The expansion of pellet production 
facilities at Iron Ore Company of Canada and Wabush during 1967, 
for example, increased annual pellet capacity from 10.4 million 
fae tO 16,0 mallion tons, an increase of almost S2 per cent. 
ime Aancrease in pellet shipments will, however, be partly com- 
pensated for by a reduction in the shipments of concentrates and 
Bernaps Dt -Uuirect=-shippings ores. 
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Labrador 


Iron Ore Company of Canada 


The Iron Ore Company of Canada (IOC) has two mining 
operations - the Carol operation, which 1s entaredys1) Labrador, 
and the Schefferville operation which draws ore from both Quebec 
and Labrador. Associated with the Carol mining operation 15 
the Carol pellet plant, also in Labrador. 


The Schefferville operation commenced marketing of 
direct-shipping ore in 1954, and by the end of 1967, 49.5 million 
long tonsi/ of direct-shipping ore had been shipped from the 
Labrador mines. Of this total, the greater portion, amounting 
to 35 million tons, was shipped to the company's owner-companies 
in the United States. Other destinations included Britain, 
Western Europe and Canada, in that order. The value of this 
ore is in the order of $10.25 a ton £.0.b: Sept Iles, Québec. 
Production capacity as of December 31, 1967, was 7 million tons 
a year. 


The Carol Pellet Company began shipping concentrates 
and pellets in 1962, and had shipped 29.8 million tons bys the 
end of 1967. The greater portion, amounting to 21.5 million 
tons, was shipped to the company's owner-companies in the United 
States. Other destinations included Britain, Western Europe and 
Canada in that order of importance. The vyallen ot tihasOncmr = 
$15.00 a ton f.0.b. Sept Iles, Québec. Production capacity as 
of December 31, 1967 was 10 million tons a year. 


Table 3-1 and 3-2.show 10C"S total shipments from 
Labrador of direct-shipping ore, and concentrates and’ pellets, 
since both operations commenced. These total shipments amount 
to 79.4 million tons of which approximately 57.5 million tons 
went to the United States, 12.8 million tons to Britain, (020 
million tons to Western Europe and 3.1 million tons to domestic 
consumers. The total value of all these shipments is in the 
order of $950 million. 


IOC is owned by a consortium of Canadian and United 


Sea Ee companies, with the distribution of shares reportedeas 
ollows: 


Hollinger Consolidated Gold Mines, Limited = P.O 
Labrador Mining and Exploration Company 

Limited = 5.4% 
Hanna Mining Company = 26-94 
Armco Steel Corporation - Gn 1 tCest.,) 
Bethlehem Steel Corporation - LTA CES Co) 
National Steel Corporation - 16..43 (est...) 
Republic Steel Corporation - Silks 
Wheeling Steel Corporation - §.1%(est.) 
The Youngstown Sheet and Tube Company = 6203 (est) 


1/ Long tons of 2,240 pounds are used throughout this section. 
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TABLE 3-2 


Shipments of Carol Concentrates and Pellets, 


by Destination, 1962-67 


vdieo otales 


peceueihie vi UT MCS es 
Onner Gah ae Western 
Year Canada Tee Ports Britain Europe Total 


a a ao at mel 000. Teng. -tONS: =<] — ee ae 


62 6540 Slo | 307.6 hee G50 fie EY) 
1963 i029 1 70Gal- Plenco oO 784.0 - 4,050.7 
1964 (als Yes) Us Mg Pe SAN CNS ae: 1,374.2 286... 1 6449128 
1969 33228 BO oor ome ee Pol 466'0 479.5 6,090 -0 
1966 ARE Hi f982-60m case Ue LO eae) 274.8 Bares. 
1967 8s es aes) lig O@Crc cota, ES0ug 1,435.8 Gs Shits 

ee ee ae 
Total 1.3265 li ee0S sori 7ocUl yo eo 2,484.7 29,843.6 


Source: Iron Ore Company of Canada. 


Carol Pellet Company, the company which was formed to 
pelletize the Carol concentrates, is owned by the following com- 
panies: 


Hanna Mining Company : 23.08% 
Armco Steel Corporation : TiJ09 sae Site) 
Bethlehem Steel Corporation e 38.47% (est) 
National Steel Corporation - 1.693 (ESL ©) 
Republic, Stéel Gorporaeion = Ts6.93 
Wheeling Steel Corporation - 7.69% (est.) 
The Youngstown Sheet and Tube Company = 7.69% 


As mentioned previously most of IOC's ore shipments 
aré to this consortium of companies — Hollinger Gold™ Manes) lam. 
ited and Labrador Mining and Exploration Company |Limited, jot 
course, being the exceptions as they. take no ore on their own 
accounts, although they are entitled to do so if they wish. 
Hanna Mining Company sells its share as merchant ore with most 
of it goings to Bethichem Steel Corporatiom., Ore wehat Siceuce 
contracted for by the owner-companies is sold as "merchant ore" 
by The Hanna Mining Company. 


Wabush Mines 


Wabush Mines is operated as two divisions: Wabush 
Mines, Scully Mine at Wabush, Labrador; and Wabush Mines, Pointe 
Noire. at Pointe Noire, Québec. The mine: and concentrator: aresat 
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Wabush and the pellet plant, formerly referred to as Arnaud 
Pellets, is at Pointe Noire, Québec. As of January 1, 1967, 

the two German companies in the consortium, Hoesch A.G. and 
Mannesmann A.G., transferred their shares of ownership in Wabush 
Mines, Scully Mine, to the other original owners. This trans- 
fer was dictated by the fact that there was a change in the iron 
ore supplies and requirements of the two German firms. The two 
German companies never purchased pellets, only concentrates, and 
did not participate in Arnaud Pellets. Expansion of the pellet 
plant was to be completed early in 1968; the plant's new capac- 
ity will be 6 million tons annually. With the drop-out of the 
two German companies, all or nearly all the concentrates pro- 
duced at Wabush will be pelletized. 


Wabush Mines! participants are reported to be: 


The Steel Company of Canada, Limited = 25.6% 
Dominion Foundries and Steel, Ltd. - 16.4% 
The Youngstown Sheet and Tube Company ss 15.6% 
Interlake Steel Corporation - v4 
Pittsburgh Steel Company BO -2% 
Inland Steel Company = 10.0% 
Pickands Mather & Co. (also Managing Agent) - 5.2% 
pociéta Finanziara Siderurgica, 

Finsider Per Azioni (Finsider) - Z 


Since shipments began in 1965, Wabush Mines has 
Pnannea, some 10.5. million lone tons of concentrates and pellets: 
DE this, 4.9 million tons. went to United States based. owner- 
companies and 4.6 million tons to the two Canadian based owner- 
companies, 1.2 million tons to the European owner-companies, and 
16 MON tons ito. British steel. producers. 


Except) tor thes small shipment of) L61,094..tons-to 
Britain in 1967, most of Wabush Mines' output has been purchased 
by owner-companies. The value of the company's shipments to the 
Po Oils UG7al based on, .an average: price for concentrates), f.0.b: 
Wabush, of $8.50 a ton) L/ is $159.8, million. 


1/ The price of $8.50 was arrived at by calculating the value 
per ton of Exports of concentrates from D.8.5.,statistics, 
and subtracting $1.80-a-ton rail costs from Wabush to Pointe 
Noire. 
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TABLE 3-3 


Shipments of Concentrates and Pellets from 
Wabush Mines, 1965-6/7 


ee ee Se 
inated Staves 


__ 


Year Canada Great Other Britain Western Total* 
Lakes BOneS EURODe 


Se ena Siam ie et OOOO NG = CONS eee 


1965 Th Noe le OY - - 220 202 oo 
1966 beens eae 1566928 - - SO) Rocce 
1967 aes Sed 2,174.4 ~ Giles Stele) 4,974.1 

Oo eee 
Poca .e 060.2 4,916.7 - Our! Seo TORS Zon 


* Lines and columns may not add to totals due to rounding. 


Source: Company Reports. 


Island of Newfoundland 
Dosco Industries Limited, Wabana Mines Division 


Wabana Mines Division, Dosco Industries Limited, 
ellosed aus Bell island. Newtound land, mane sons Junes207 LIGOr 
after 75 years of continuous operation. Shipments Prometire 
Wabana mine reached a high of 2.81 million long tons=/ in 1960 
but had decreased to 1.2 million tons in 1965 and shipments 
amounting to 792,414 tons from production and stockpiles were 
made in 1966. Shipments from the mine between 1892 and the end 
of 1966 totalled almost 79.0 million tons of which 34.6 million 
tons were used in Canada and 44.4 million tons were exported, 
mainly to Germany, Britain, Belgium and oie wee 


. After the mine closed, several attempts were made to 
interest German and British steel producers in buying the re- 


mainder of the stockpile and in reopening the mine. However, 
all such attempts failed because the ore is of low quality by 
today's Standards and 2t 1s expensive towmaine.| Thesesfacters 


and the cost of transportation to possible markets in Europe, the 
only market where the ore's high phosphorous content could be 
tolerated, priced Wabana's iron ore out of the market. 


Extensive beneficiation tests have been made in an 
attempt to upgrade the ore, but without ‘success as the cost 


1/ Long tons of 2,240 pounds are used throughout this reference 
to Wabana. 
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factor again precluded the chances of successfully marketing 

the ore. Even if a successful procedure could be developed, 

there are many more, less expensive ore deposits to which the 
process could be applied. 


Table 3-4 shows the mine's total shipments from 1892 
through 1966 by destination. Canadian steel producers purchased 
some 44 per cent of the mine's total output, and most of that 
was purchased by the mine's parent company for use in the steel- 
works in Sydney, N.S. Canada, Germany, Britain, the United 
States and Belgium, were, in that order of importance, the cus- 
tomers for the mine's iron ore. The value of Wabana iron ore 
was $6.50 a long ton f.o.b. Wabana in 1961-62 and probably $5.00 
a-ton in 1966. There is no reason to expect an increase in its 
value even in the unlikely event that customers could be found. 


TABLE 3-4 


Shipments of Iron Ore from Wabana Mine, Newfoundland, by Destination, 1892-1966 
Date Canada Germany Britain Belgium France UST Holland Italy Total* 


OR EP a Na ao Naw Gl a oo ed al OLOLCY IMCS ACE E BOE. i NE hrs td 


1892-1948 25, 30/408 I2e7 76 4 55513.0 8.3 - 2,434.5 - - 46,120.0 
1949 738.6 - Tle IRS) - - SOie7, - - 1,480.5 
1950 Boo .2 47.4 119.4 - - 20.1 - - 1,045.1 
1951 666.4 150.2 Tetletaee - - LOTO - - 1,549.7 
1952 DEL 333.9 612.4 - - - - - 1,468.5 
1953 Tooled SOD ts 33940 - - - - - 2,399.8 
1954 Oa, TOWAGY| 897. 2 - - - - - 2,100 s7 
1955 451.4 977 <0 957.6 - - ZilreO bec - 2,469.1 
1956 489.9 1,,038)-8 1,028.6 12.9 10.6 73.4 = 2,654.2 
1957 Boy. 5 1,013.0 1,016.0 47.8 13.0 Gis desde ske, 20m Lyreless 
1958 388.9 702.0 INS ZO - - O59 - 1,994:7 
1959 402.3 BJ 2<1 868.2 81.8 - eI 144.3 19.0 2,095.3 
1960 541.8 857.38 959.0 178.6 - 1OR9 geibe 2 87.0 2,806.9 
1961 298.4 747.6 604.0 412.0 - 5 aD 143.2 81.6 2,292.4 
1962 397.6 237.9 180.6 PASS Wee - Ons 101.1 108.1 1,285.4 
1963 S62.5 11.9 322K Wale - - 45.1 49.1 ls 61756 
1964 3905 233 20 Ss0le% 286.9 - - - 3.0.9 1,243.4 
1965 149.9 292 29 +4 .0 seo | - - 36.6 - 1,186.7 
1966 429.0 279.0 6729 - - - L6u5 - 792.4 

Total* 34,578.3 21,474.8 16,954.1 2,009.0 LOTR 2 soW ihc 974.0 396.0 78,989.4. 


i ee ne ee ee eee enn ae 


* 


Lines and columns may not add to totals due to rounding. 


Source: Dosco Industries Limited. 


56 


Metallics Sector, Nonferrous Group 
and Byproducts 


The nonferrous and byproduct metals produced in the 
Atlantic Provinces are zinc, copper, lead) cold, siiver and ie, 
cadmium. Copper is produced in the concentrate form only, but 
zinc and lead are produced both as refined metals and in concen- 
frates.. Cold, silver and cadmium are recovered from the base 
metals concentrates when they are processed. The principal 
markets for concentrates and refined metals are in the United 
States, Europe and Japan. These markets are readily accessible 
to the mines and plants in the Atlantic Provinces because of 
the proximity to ocean transportation- 


Copper's properties of malleability, ductility, weon. 
ductivity, corrosion resistance, alloying qualities and pleasing 
appearance make its use universal in the electrical, consciuce 
tion, plumbing and automotive industries. Approximately oo oepeu 
cent of the copper consumed goes into electrical equipment, 32 
per cent into fabricated metal products, 137 pen ecent sinvomgnen. 
electrical machinery, 13 per cent into transportation equipment 
and the remainder into miscellaneous products. 


The sources of world mine production of copper are as 
follows:1/ North and South America 52 per cent, South and South- 
central Africa 22 per cent, Asia 5 per cent, Europe 3 per cent, 
Australia 2 per cent, and Soviet Sphere Gountries 16) perecent. 
The major consuming areas are North America 38 per cent, burope 
33 per cent, Japan 8 per cent, the Soviet Sphere countries lp 
per cent, and Other 6oper cent. Ot =the majon producing countries, 
only the United States and Japan consume more copper than they 
produce. Over 57 per cent of the non-communist world production 
comes from the less-developed countries that use only 11 per 
cent of the total world consumption. Producing countries such 
as Canada and Australia must compete for their share of world 
markets against the less-developed countries. Canada consumes 
less than half its copper production and sells the remainder in 


world markets at prices over which the Canadian companies have 
Nowa rectec Ontrol. 


There are no known deposits in the Atlantic Provinces 
with sufficient reserves or production to justify the installa- 
tion of avcopper smeltér. The producing mineseshipecopper secon 
centrates to domestic or foreign custom smelters for treatment 
and subsequent sale of the refined copper. Because of the 
proximity of the mines to ocean transportation, nearly all world 
markets are accessible. Copper in concentrates has been shipped 
from Newfoundland to smelters in Canada, the United States and 
Europe; from New Brunswick to smelters in Canada, Europe and 
Japan; and from Nova Scotia to U.S. smelters. 


1/ Based on 1967 data. 
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World copper consumption has been increasing at an 
average annual rate of about 4.5 per cent a year. The rate of 
increase will vary from year to year but will probably average 
from 4.5 to 5 per cent a year for some time. There will be a 
ready market for copper concentrates in Canada, Europe and Japan. 
Prices and smelter contract terms will vary with the world 
demand situation, but in general should be favourable for the 
development of copper mines in the Atlantic area. 


Gold 


Gold production in the Atlantic Provinces is derived 
aeco byproduct sof *base Metal ores: “In recent years no produc- 
tion has come from lode gold mines nor is any expected from this 
source. The gold is contained in the base metal concentrates 
that are. sold, 


Gold contained in a base metal orebody may influence 
Ene aeCis10n to ibring a “property into production. “However, in 
the Atlantic Provinces, gold .is-not expected to have any signif- 
icant influence on the mineral economy of the area. 


Lead 


In 1967 the world consumed approximately 3.3 million 
ons. 6. Jeac in metal products, pigments, Chemicals, “and mis- 
eeligneous applications. [he major uses are in storage batteries, 
Petractnyl ohinid, paint pigments, industrial alloys, and con- 
PerUctian materials... The physical and chemical tactors affect- 
ing the uses of lead are softness, heaviness, resistance to 
Sorrosion, ‘low-melting and high-boiling points, energy absorp- 
tion and transmission qualities, low price and high recover- 
Beinicy (as Scrap) and ats.antiknock efirect on fuel combustion: 


World mine production of lead comes from: 1/ North 
Peers GNne oO Cont. rUrcpe..ucper cent, Austraiia bs per cent, 
Pero wnner tod o Det Cent. Airica 6 per cent, Asia .5 per cent and 
Beviet sphere countries 28 per cent. The distribution of smelter 
Proguction is roughly comparable: North America 22 per cent, 
Prrope 27 per. cent, Australia 10)per cent, South America 4 per 
Pent, Atrica 4 per cent, Asia 6 per cent and Soviet Sphere 
Pent ries 2/; per cent." Asian the case of zinc there is a ten- 
pencyitor smelter, ‘capacity to bexconcentrated in the, highly 


industrialized areas of North America and Europe. The United 
meeres Smelter capacity, largest in the non-communist world, 
exacecas U.S. mine production by about 40 per cent. Smelter 


Capacity in Europe exceeds mine output by some 41 per cent and 
metangn by 39) per cent. iThis excess smelter “capacity in the 
major consuming areas provides a ready market for lead con- 
Centrates but tends to restrict the opportunity to establish 
smelter facilities in mining areas elsewhere in the world. 


1/ Based on 1967 data. 
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Consumption of lead is approximately equal in Europe 
(44 per cent of the non-communist world total) and North America 
(43 per cent). Consumption in Japan (5.7 per cent) has been 
rising and there is a possibility of an increased market demand 


for concentrates in this, area. 


The consumption of refined lead and lead in alloys 
differs in the consuming areas. In 1965, world consumption, and 
consumption by areas, was distributed among uses as follows: 


Use 
Cable Fuel Sheet 

Area Batteries Sheathing Additives & Pipes Pigments Orhe ys, 

nner 
World 30.4 LO Peo 11.4 9.4 Fh Bae 
Europe 26 2 Shad Le) lo. 7 Ore Lit 
Uso .ne mT | 4.8 19371 4.1 oan Bie 
Japan Zo 28 se te 12 16 


en ee eee 


United States consumption for batteries and fuel ad- 
ditives reflects the high per-capita ownership of automobiles. 
Consumption in these fields is increasing in Europe and Japan 
in line with the increase in the number of private vehicles. 
Cable sheathing and sheet and pipe consume a higher percentage 
of the total lead consumption in Europe and Japan than in North 
America. Among the "other" uses that contribute to the higher 
percentage of consumption in this category in the Ulitedsotlaies 
are bearing alloys, solder alloys and semifinished products. 


Lead consumption in the non-communist world has been 
increasing since the start, of the 20th century. , [he Pategor in. 
crease has varied from year to year (in some instances there have 
been declines), and since 1962 has averaged 3 per cent a year. 
Consumption will continue to increase, particularly in the United 
States, Japan and Europe. Markets will be established in the 
developing countries, but the size and rate of growth of these 
Markets is unpredictable. 


The following comments apply to production and market- 
ing of both lead and “zinc from the Atlantic Piovinces. 


The principal lead= and zinc-producing Gist pie yao 
the: Atlantic Provinces are at Bathurst, NB... anc Bucbana.mec we 
foundland. These multi-metal deposits, four in New Brunswick 
and one in Newfoundland, are mined for zinc, lead, copper and 
Silver, in that order of abundance. There is a single lead-zince 
smelter in the Atlantic Provinces at Belledune, N.B., with capac- 
ity to smelt up to 45 per cent of the lead production and 275 (oe 
cent of the zinc production of the region. Marketing lead and 
gine, therefore, 15 mainly a question of selling lead and zinc 
concentrates to custom smelters outside the Atlantic Provinces. 


Lead and zinc concentrates have traditionally been 
sold to coastal smelters in continental Europe and Britain, 
which are well located to treat concentrates from overseas. 

In contrast, the Canadian and most of the U.S. smelters are 
inland, and are therefore better located to treat concentrates 
from central and western Canada than those from the eastern 
Canadian seaboard. 


Concentrates: tromvthe Atlantic Provinces; are sold 
chiefly in Belgium, and also in the Netherlands, Britain, France 
and West Germany, and to a smaller extent in the United States 
and Japan. Sales are made on the basis of long-term contracts 
so that both mines and smelters can plan their operations 
several years ahead. The price is based on the price of refined 
metal adjusted for smelting charges. 


Since the start of production from the deposits in the 
northern part of the province, New Brunswick has come to be rec- 
ognized as one of the major zinc-lead districts of the world, 
with large installed production capacity and adequate ore re- 
seives, bothsdeveloped and potential, for many years of large- 
scale operations. Such mines as these, and the Buchans mine in 
Newfoundland which, though not as large, may be considered also 
Ingen Ca cOUOTy.) arne: preterred, sources of supply /for custom 
smelters in many parts of the world. Marketing mine products, 
therefore, is not likely, to be a problem for the mine owners. 


Retine@ glead: and Zinc are produced at Belledune, near 
barnursita Ne Bos byistbast Coast Smelting and, Chemical Company 
famited, controlled’ by Noranda. Mines Limited. -Its ‘sales, markets 
presumably follow the. same pattern as those of other primary 
eda idguazancenroducers who sell metal allsover the world.  Mar- 
ketump wetined- lead: and--zinc ds, highly: competative,. but as. pre- 
viously noted, demand has grown steadily in the past and the out- 
look is for continuing growth in world consumption, which places 
Ope tard Ons such as “the one cat iBelledune\ an. a tayoutable position. 
iets POssibile that at sone tuture time semelter capacity at Belle- 
dune may be expanded, but no plans for expansion have yet been 
announced. 


Silver 


Silver is an important and valuable byproduct of non- 
por rous Mineral production wsthe Atlantic: Pravinces.. .In 1967 
Si1ivyer contributed 655 per cent of the value «of nonferrous pro- 
duction from the region. 


Thewbarecestiqisage wot walyer is ingthe minting of coins. 
Because. or the increase in the prace of. silver since 1965 this 
use is decreasing. Silver's principal industrial applications 
are in the manufacture of photographic film, plates and papers, 
electrical contacts and components, silverware and jewelry, 
batteries, dental alloys, and mirrors. Industrial uses have 
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been increasing, owing largely to silver's properties of high 
resistance to corrosion which have led to in- 


conductivity and : have- 
creasing use in electronic circuitry where reliability 1s a 


prime requirement. 


Consumption of silver has been increasing more rapidly 
than mine production and as a result there has been a growing 
imbalance between new production and cConsumptron, © Lie melt rece 
ence has been made up by sales from United States Treasury stocks, 
demonetized coin, secondary recovery (scrap ).jmand: Stocks sold by 


other governments. 


A recent source of silver has arisen as a result of 
the conversion to other coinage materials by many ‘countries in- 
cluding Canada, the United States, Australia “and Belgium orive: 
coins withdrawn from circulation are melted and refined to com- 
mercial-grade silver (99.9 per cent Silven))4 oA corel Lat yak 
this is the hoarding of silver coins by collectors and “specula— 
tors, resulting in a substantial reduction in ‘the potentidiesup- 


ply. 


Production of new silver is relatively inflexible and 
therefore incapable of being increased to meet new demands. Most 
silver is produced as a byproduct of the treatment of base metal © 
ores. In the United States: two thirds ‘ot (icmicweseivcr produced | 
is derived from base metal ores, and in Canada more than 85 per @ 
cent is derived from lead, zinc and cOpper=ores as cop tice cucs | 
€ions in the use of Silver for coinage, Industmiameuce— Woe | 
probably increase, and there is not likeiy to be a balance be- | 
tween new silver production and demand. 


| 
Prices were maintained at stable levels up to 1961 by | 
the pricing and purchasing policies of the United States Treasurys 
In 1961, the Treasury stopped the selling of silver held surplus | 
to the amount yequired to back U.S. silver certiticates ms ine : 
price rose to the statutory -leveleor ¢1 293. (US an ounee any : 
1963 and remained at this level until 1967, when further restric-j 
tions on sales from United States government stocks caused the | 
price to rise as high as $2.17 -(U.S.) an ounce. The higipiiec 
have brought about some substitution in the industrial uses of | 
Silver and have accelerated the trend to substitute other metals | 
for coinage. The price has not yet reached a level that would | 
effectively stimulate increased mine output. 


; Most of the silver produced in the Atlantic Provinces | 
is derived from lead-zinc ores. Increased production sor ste | 
type of ore, particularly from the Bathurst “distvice jor eNew 
Brunswick, wrll result ania rise anusiiver outgpicC. svoeme should 
be-a ready market for this material in Canada, the’ United Statess 
Europe and Japan. | 
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Zinc 


The principal uses of zinc are in galvanizing, die 
casting alloys, copper alloys (brass), rolled zinc and zinc 


oxide. In galvanizing, zinc is applied as an impervious, 
corrosion-resistant coating to iron and steel products to pre- 
vent rust. Galvanized sheet is used in industrial, agricul- 


tural and residential construction, in highway construction for 
guardrails, culverts and signs, and in automobile construction 
for the prevention of rust on underbody sections. Galvanized 
wire is a common fencing material. Galvanized tube is used for 
railings, fence posts, scaffolding and as water pipe. Many 
hundreds of steel items, from small hardware items to large 
structural shapes, are commonly galvanized after fabrication to 
reduce maintenance costs. 


About S90 pounds of’ zinc’ per car is used in ‘the auto- 
motive industry in the form of zinc die castings made from zinc- 
base alloys. Parts commonly die-cast include grilles, headlight 
and taillight assemblies, door and window hardware, carburettors 
and fuel pumps. Zinc-base die castings are also used as com- 
ponents in household appliances such as washing machines and 
refrigerators, in outboard motors, plumbing and hardware supplies. 


brass, cd copper-zancoalioy containing as much as’ 40 
wer cout zinc, "has many applications an the form of ‘sheets, 
mats, tipes, 1OUs ald wire, tastings, and extruded shapes. 


fe orth Anetrica, rolled’ 7inc 1s mainly wsed for making 
me-ceat PALLeTIeES in whitch zinc serves both"as the negative 
Meer tne Coil ane ne thie Container. “In-Enrope, rolled zinc 
mero Dopuiar TOOLIny and rTroot-f lashing material. Other uses of 
merene2dnic include terrazzo Strip and anticorrosion plates for 
mrietrs, dock pilings and’ ships’: hulls: 


Zinc oxide is used in compounding rubber and in making 
paint, rayon yarn, ceramic materials, inks, matches and many 
other commodities. 


the foregoing briet description of zinc uses indicates 
that the rate of consumption of zinc depends to a great extent 
memenie tate on ANUUst rial activity, particularily an*the steel, 
automotive and durable goods industries. Zinc consumption in 
the non-communist world has grown since 1960 at an average rate 
mins Dey Cent a year, Tisine irom 2-7 million tons’ to. 3.0 
meation tons in the seven-year period. « There will be overcapac- 
ity in the period from 1968 to 1970 but consumption should con- 
fanue to rise at 4 per cent a year and, assuming no major indus- 
trial recession, a reasonably balanced supply-demand situation 
is foreseen for the period to 1980. The major consuming regions 
in the non-communist world are the United States 42 per cent, 
Europe 37 per cent, Asia 16 per cent, Australia 3 per cent and 
Other 2 per cent.L 


1/ Based on 1967 data. 
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Zinc production 1l/ in the non-communist world must be 
considered on a dual basis - mine production and metal produc- 
tion. Canada, producing 30 per cent, 1s the world's largest 
mine producer of zinc, followed by United States 135 per cent, 
Peru 9 per cent, Australia 8 per cent, Japan 7 per cent, Mexico 
6 per cent, and other countries 27 per cent. By regions, mine 
production 1s as follows: North America 50 per cent, South 
America 10 per cent, Europe 16 per cent, Asia 8 per cent, AraC a 
8 per cent and Australia 8 per cent. Metal productioneinsthe 
non-communist world is as follows: United States 28 per cent, 
Japan 16 per cent, Canada 11 per cent, Belgium 7 per cent, 
Australia 6 per cent, France 6 per cent, and other countries 
26 per cent. By regions, metal productiongais dis tr pouceamas 
follows: North America 42 per cent, Europe 30 per cent, Japan 
16 per cent, Australia 6 per cent, and other regions 6 per cent. 


The comments, in a previous section, on the production 
and marketing of lead in the Atlantic. Provinces seareud Usemaps 
plicable to zinc. 


Nonmetallics Sector, Industrial Minerals Group 


pSbo soe 


Asbestos is a high-value nonmetallic mineral with a 
diverse range of grades and, as an essential raw material in 
industry, has widespread international trade. The Atlantic 
Provinces' sole producer of asbestos, Advocate Mines ima ted, 
is in Newfoundland; production in 1967 was 16.7 per cent Ofeeic 
total value of industrial minerals output in the Atlantic Prov- 
inces, second only to the value of sand and gravel. Shipments 
of fibre are made directly from modern terminal facilities at 
tidewater to markets in Europe, Australia, Canada and the United 
States. Markets for asbestos and its export from Newfoundland 
are unaffected by economic conditions in the Atlantic PYOVINe ese 


The Advocate mine and mill are managed by Canadian 
Johns-Manville Company, the largest asbestos producer and con- 
sumer in the world, excluding the U‘S.S.R.; this company also 
holds the largest financial interest in Advocate. Other major 
interests are held by The Patino Mining Corporation, Amet 
Corporation Inc., and Financiére Belge de 1'Asbeste-Ciment, S.A. 


Through these corporate organizations, Advocate has access to 
inpennattonal markets. 


Advocate's main product is a grade of milled fibre 
suitable for the asbestos cement industry; current demand for 


this grade is good and is expected to remain so, especially in 
the developing countries of the world: 


Ay: Based on 1967 data. 
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Barite 


Almost the entire output of barite from a single mine 
in Nova Scotia is exported to the United States. The barite is 
hauled by truck a distance of two miles to Walton Harbour for 
shipment in ocean-going vessels, in bulk lump form. Grinding 
and classifying is done in plants of the parent company, Dresser 
Industries, Inc., in the southern United States. Minor amounts, 
processed and bagged in Nova Scotia, are exported to Trinidad 
and Venezuela. Intermittently, small amounts of milled barite 
are sold in central Canada. In 1967, barite production, valued 
at $1.5 million, was 2.5 per cent of the total value of indus- 
trial mineral output in the Atlantic Provinces. 


The parent company has a comprehensive research and 
sales organization geared to supply the needs of the oil and gas 
well drilling industry, which consumes about 75 per cent of all 
barite production. Affiliation with such an organization is an 
gsset in the long-term prospects for the barite mine. 


Fluorspar 


Canada’s only fluorspar mines, located on the Burin 
Peninsula, Newfoundland, are operated by Newfoundland Fluorspar 
Limited, a wholly-owned subsidiary of the Aluminum Company of 
Canada Limited. One of the two mines has been in operation 
since 19353 and the other was brought into production in August 
1968. Almost all the fluorspar production, valued at $2.1 
million in 1967, is shipped to ALCAN's metallurgical works at 
Arvida, Québec, where the concentrates are used in the manufac- 
ture of artificial cryolite, which is required for the reduction 
of alumina to aluminum. Minor tonnages of high-grade fluorspar 
are marketed for chemical manufacture. 


Approximately 45 per cent of Canada's fluorspar require- 
ments is imported, largely ‘from Mexico. 


Gypsum 


Approximately 75 per cent of Canada's gypsum produc- 
f20n is mined in the Atlantic Provinces, the: bulk of it’ in Nova 
Scotia. New Brunswick and Newfoundland each have one gypsum 
mine. The combined Atlantic Provinces' gypsum output, valued at 
fe-o Million in 1967 and comprising 13.5 per ‘cent, of the total 
industrial minerals output of the four provinces, was produced 
by seven companies, one being Canadian and the remainder con- 
trolled by four U.S. companies. Apart from a small wallboard 
plant in Newfoundland, the entire structure of the gypsum indus- 
try is one of captive deposits and quarries supplying manufac- 
turing operations in Canada and the United States. 
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Local markets for gypsum include: a wallboard plant 


in New Brunswick that takes all the output from a single quarry 
in the province, a wallboard plant in Newfoundland that takes 
art of the production from a single quarry 1n the province; a 
plaster plant in Nova Scotia that consumes a negligible amount 
of the output from the province's seven quar tess two wallboard 
plants in Montreal, Québec, that are supplied by shipments of 
gypsum from Nova Scotia. Most gypsum is exported in crude lump 
form to the eastern United States where 1t 1S used Lor “gypsul 
products manufacture in building construction. Although che 
United States has abundant gypsum resources, they are located 
mainly in the western states; consequently gypsum from the As 
lantic Provinces has a considerable freight advantage in supply- 


Mig bie Highly populated areas of the eastern United States. 


The value of producer shipments of gypsum from Nova 
Scotia, destined almost wholly for export, averaged $1.90 a ton 
in 1967; this was much lower than the range of $2.50 to $3.00 a 
ton for gypsum produced in other provinces. The main features 
of the industry are low production costs in-highly-ertierent 
quarry operations from near-surface deposits located close to 
tidewater, low-cost seaborne freight to’ the easter Una ted 
States and the vertically integrated structure of the companies: 
There is little opportunity for export of finished gypsum pro- - 
ducts from the Atlantic Provinces because of the relatively 
high shipping and handling costs. Gypsum products imported into 
the United States are subject to a 12.5-per-cent ad valorem 
tariff. Over-all, the gypsum industry will continue to be-de- 
pendent upon export markets for its well-being and, consequently, 
the rate of growth will depend on parent company demands in the 
Unigecdmovates.. 


Peat Moss 


Nearly all peat moss production in the Atlantic Prov- 
inces, mainly from bogs in northeastern New Brunswick, is pack- 
aged and shipped by rail to the urban and market gardening areas 
of the eastern United States. Small quantities are sold in the 
Atlantic Provinces and the rest of Canada Im 0G0"n tice. 
lantic Provinces produced 27 per cent of Canada's total peat 
MOSS OUtpUt Of 285,000 tons, -of which over OS=permeci aw asee 
ported to the United States. Taken as a whole, Canada supplied 
91 per cent of United States total peat moss imports in 1966, 
an amount equivalent to about 27 per cent of the entire United 
States peat moss market. 


There: are. no established Standards M#oraditfrerentra ting 
peat products for marketing purposes. Most packaging and selling® 
issby the'-cubic foot or yard, the price being ndiedtd veme magic 
size of container, the texture of the peat moss (described by 
terms such as "turfy", "fibrous", and "pitchy") and the degree 
of processing. For import purposes, peat moss enters the United 
estates either as fertilizer grade or as) poultry and stab) eecuacs 
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New Brunswick's peat moss is a high-quality fertilizer grade 
for which there is duty-free entry into the United States. 


At least two, and possibly four, of the Atlantic Prov- 
inces' 10 peat moss producers have, or are associated with, 
peat operations elsewhere in Canada and/or the United States. 


Pyrophyllite 


Canada's only pyrophyllite mine, located near Long 
Pond in the Conception Bay area of Newfoundland, is operated by 
Newfoundland Minerals Limited, a wholly-owned subsidiary of 
American Olean Tile Company, Inc., of Lansdale, Pennsylvania. 
Production in 1967 was valued at $450,000, all of which was 
shipped in bulk to the parent firm's plants in Lansdale, Penn- 
sylvania, and Jackson, Mississippi. Production is utilized in 
the manufacture of ceramic tiles. Output depends solely on de- 
mand of American Olean's ceramic tile products. Should the 
need arise, production can be doubled to 60,000 tons of pyro- 
phy liste a year withthe existang facilities. 


Quartz 


The only quartz production in the Atlantic Provinces 
2M ePOGs owas. te NOVasmcot ia.) «Part of ithe total; quartz,outputr, 
which was valued at $48,000 in 1967, was a fine, high-grade, 
angular silica sand produced by Nova Scotia Sand and Gravel Ltd. 
during the washing and screening of sands for concrete aggregate. 
This fine angular sand is suitable for abrasive and sand blasting 
purposes and is marketed throughout the Atlantic Provinces. 


Maritime Cement Company Limited, a subsidiary of the 


Canada Cement Company, Limited, produces small quantities of 
Silica sand nedr lruro, for use in ats; Breokizeld cement i plent. 


Saat 


About three quarters of the Atlantic Provinces". salt 
production, all of which comes from two mines in Nova Scotia, 
is marketed in eastern Canada. Most of the remaining quarter 
if exported sto pone, northeastern United. States... .A greater, part 
of the shipments to the United States is carried by ocean-going 
Vessels ito markets along the Atlantic ‘seaboard. In 1967, 471,000 
fons of salty renresenting (S90. per cent. of Canada's total salt 
output, were produced in Nova Scotia. 


The domestic market for salt from the Atlantic Prov- 
inces, estimated. at 325,000 to 350,000 tons in 1967, was split 
about equally among Nova Scotia, New Brunswick, and Québec, with 
lesser quantities for Prince Edward Island and Newfoundland. 
Highway and street ice- and snow-control provides the largest 
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single market, followed by the fishing and meat packing indus- 
tries, industrial chemicals, and pulp and paper mills. 


The two salt mines in Nova Scotia are controlled by 
Canada's two largest salt producers, The Canadian Salt Company 
Limited and Domtar Chemicals Limited. The former is controlled 
by Morton Salt Co. of Chicago, Illanois. Al theugh salts 
marketed in at least 100 different forms, grades and/or contain- 
érs, most of 1tiis sold an bulk,.a Darge pare ob ethis being 
coarse-grained. The value of Nova Scotia's salt output wigs? 


averaged $8.82 a ton. 


Prior to January 1, 1968, bulk salt entering the United 
States was subject to a tariff of 1.7¢ per 100 lbs. As a result 
of the Kennedy Round Tariff Negotiations under GATT, this rate 
will be reduced to 0.8¢ per 100 lbs. by January 1, 1972. 


Sulphur 


Elemental sulphur is produced from imported crude oils 
at two refineries, one each in Nova Scotia and New Brunswick, 
and sulphuric acid is produced from smelter gases at Belledune, 
New Brunswick. The sulphuric acid plant is operated by Belledune 
Acid Limited, a wholly-owned subsidiary of Brunswick Mining and 
Smelting Corporation Limited. Raw feed in the form of sulphur 
dioxide gas is supplied from Brunswick Mining and Smelting's 
nearby lead-zinc smelter. Most of the sulphuric acid is used 
at’ an adjacent ‘fertilizer plant operated ‘by ‘Belledune (enurer er 
Limited (BFL), owned jointly by Brunswick Mining and Smelting 
and the Electric Reduction Company of Canada Limited’ (ERCO)}® 
The latter is a subsidiary of Albright & Wilson Ltd. of London, 
England. Through ERCO's sale organization, BFL sells ammonium 
phosphate fertilizers in North American and world markets. 
Capacity of the Belledune acid plant is estimated at 80, 00G@ cons 
of contamned-sulphur yearly. 


Elemental sulphur is recovered at Imperial Or] Enter- 
prises Limited's Dartmouth refinery and Irving Refinery Limited's 
refinery in Saint John, New Brunswick. Because the sulphur is 
recovered from imported crude oil, production is not recorded 
in Canadian statistics. Combined sulphur output from the two 
refineries is estimated at 21,000 tons annually. @ The sulphates 
sold in local markets, much of it to the pulp and paper industry. 


Nonmetallics Sector, Structural Materials Group 


For the most part, structural materials cannot be ship- 
ped economically for long distances so the prospective producer 
makes every effort to locate his quarrying or pit operation and 
plant in order to serve a regional market. In the Atlantic Prov- 
inces, which are generally well endowed with large deposits and 
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reserves of sand, gravel, clay, shale and exposures of lime- 
stone, as well as sandstone and granitic rocks suitable for 
most types of construction, the extent of production is a prob- 
lem more of establishing markets than of finding a good raw 
material source. 


In terms of both tonnage and dollar value, sand and 
gravel production represents by far the largest part of the At- 
lantic Provinces' industrial mineral output. In the absence of 
good sand and gravel deposits, substantial quantities of stone 
are used locally for concrete aggregate, road and dam construc- 
tion. The demand for, and production of, all structural mate- 
rials is naturally affected by the levels of housing, industrial, 
and road construction, and especially by large projects such as 
the proposed Northumberland Strait Crossing and the Churchill 
Falls hydro-electric power development. 


Most of the structural materials output in the Atlantic 
Provinces is consumed within a 10- to 20-mile radius of its 
point of production. Apart from occasional shipments of cement 
and of building, monumental and ornamental stone, very little of 
the Atlantic Provinces' structural materials output is marketed 
béyond the perimeters of the four provinces. 


Cement 


iieLe wa eecorece COment, plants awitaine tne Atlantic 
Provinces, one each in New Brunswick, Nova Scotia, and Newfound- 
land.w Withed total production capacity, of),770,000 tons of cement 
Syed es COMDINeGd.-CUcpUL. Inn 1 06/samounteduto, 414 55) tons: repre- 
Peictie eee pel (cent Of the total Value ‘of industrial mineral 
SUL tic Atlantic Provinces, . Almost. the entire outputs 
Mar hecedawithin the Atlantic Provances:. 


ihestwosdancest, plants, .botheon,theamainiand, are. con- 
trolieqay py. CanadasCement, Company ,; Limited, the, largest, cement 
Producers ineCanada.. 1 he,~Newfoundiland) plant evs) the:sole facility 
OienCttiaotal Wement. btd.. arsmall,independentaproducer estab- 
lished by the Newfoundland government. 


Cement. production. in the. Atlantac Provinces. as closely 
related to construction levels in residential, commercial, and 
industrial sectors, and in general urban development; demand for 
cement for these*purposes 1s expected to increase modestly. In 
RAMI ION, Chere, alten large: recional: construction projects: pro- 
ceeding or prvposed for future development that .will require 
large tonnag.s of cement. They include the proposed construc- 
tion of the Northumberland Strait Crossing between New Brunswick 
Bre @rince Fawara bsland, Churchid] Falls hydro-electric devel- 
opment in Labrador, and other power development projects. Cement 
plants in the Atlantic Provinces have ample capacity to meet 
demands for cement in that area during the next few years. 
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Clay and Clay Products 


Clay and clay-products production is closely related 
to regional markets and general trends in housing, commercial 
and industrial construction. Combined production of clay and 
clay products within the Atlantic Provinces 1n LOOFATOY MEd 
per cent of their total industrial mineral output. 


The largest volume of production is composed of struc- 
tural clay products such as brick, tile and pipe. This segment 
of the industry is largely controlled by a Maritime-based com- 
pany, which owns pits and plants in New Brunswick, Nova Scotia 
and Newfoundland. There is one small producer with a single 
plant in Nova Scotia. Altogether, seven clay and shale: pits 
supply five brick and tile manufacturing plants located through- 
out the Atlantic Provinces, excluding Prince Edward Island. Al- 
most all production is marketed in the areas surrounding the 
various plants. 


Small. amounts of fireclay are prodtced™in Novasocoii1a 
for use in the local steel industry. 


Lime 


Snowflake Lime, Limited, produces quicklime and hy- 
drated lime in conjunction with its limestone operationsmica,, 
Saint. John, New Brunswick; 1t is the’ Athantie! Provinces. sore 
producer of lime. The lime, valued at $79,000 in 1967, is mar- 
keted throughout the Atlantic Provinces for use ane therconou: uc — 
tion, «chemical: and. imetaliurgicaleindustruies- 


Sand and Gravel 


sand and gravel production in thes Atlantic Provinees 
in 1967 was valued at $16 millaon and constituted nearly 26) per 
cent of the total value of industrial mineral output, and about 
4 ‘per.cent of the total value of all minéral™ production a2eene 
four provinces. Numerous sand and gravel producers are located 
throughout the Atlantic Provinces and operate to meet local 
market requirements, principally for road construction and other 
large-scale engineering projects. Adequate reserves are present 
in mcst areas of the Atlantic Provinces and, where sand and 
gravel are lacking or sparse, crushed stone is used. Because of 
low unit value, sand and gravel cannot be economically trans- 
ported over long distances. 


Stone 
Although there is a wide variety of stone production, 


both By type and for end -Uses in the Nclantic Provinces, most 
of it is crushed limestone and dolomite for use as road metal. 
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By far the largest part of this material has been produced and 
consumed in New Brunswick, the centres of operation varying from 
year to year depending largely upon the location of the prov- 
ince's road-building programs. Large quantities cf crushed stone 
and rubble and riprap are being used to build a breakwater at 
Belledune Harbour and will be required for the proposed North- 
umberland Strait Crossing and for the construction programs 
around the Churchill Falls hydro-electric power project. 


Substantial quantities of agricultural, metallurgical, 
and chemical limestone are produced in the Atlantic Provinces, 
particularly in Nova Scotia and New Brunswick. Maritime soils 
are quite acidic and consequently require the application of 
basic soil conditioners. There are about eight limestone pro- 
ducers in Nova Scotia and New Brunswick that supply this market, 
which had an estimated value of $700,000 in 1967. Most of the 
metallurgical-grade limestone is produced on Cape Breton Island 
SUD seers tox an Lhe aron and steel furnaces at Sydney. “Most 
of the chemical-grade limestone is produced in Newfoundland and. 
consumed in local pulp and paper mills for the manufacture of 
sulphite pulp. Some chemical-grade limestone is produced in 
Nova Scotia and New Brunswick, mainly for use in local pulp and 
Haper Milic. . Gach year about OU stons of chemical=crade line= 
stone is shipped from a quarry in New Brunswick for use in sugar 
refining. 


Al tnough the Atlantic Provinces Nave almost, every type 
of rock that is used for building, monumental, and ornamental 
Purposes, production 1s generally confined to granite and sand- 
stone quarries in New Brunswick and Nova Scotia. Demand for, 
ana proguction o£, these types of stone from, the various quarries 
Pave eeate os LOM Vocal LO qvedl. -siNelLe 1s an focGcaSi1Ondal .export 
Menand, woul sales are larcely contined to the Atlantic Provances. 


Mineral Fuels Sector 


Coal 
New Brunswick 


The only coal mined in New Brunswick at present comes 
trom the Minto coalfield in the Grand Lake district. Coal dis- 
position from mines in this area in 1967 is shown in Table 3-5. 


In 1967, 746,000 tons or about 89 per cent of New 
Brunswick coal production was consumed within the province. 
The chief user and mainstay of the New Brunswick coal market is 
the New Brunswick Electric Power Commission (NBEPC) which has 
four coal-fired thermal power plants. Coal used for industrial 
and institutional purposes within the province was 453,171 tons, 
or 54 per cent of total production. Pulp and paper plants were 
the largest individual industrial consumer. The only coal ship- 
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TABLE 3-5 


Disposition of Coal from Minto Coalfield, 1967 


ee ee ee eo 
Disposition Quantity Per Cent 


SHG LECONS % 


Used principally for industrial and 
‘nstitutional purposes within the 


province AS 3 Wiel 54.08 
New Brunswick Electric Power Commision 283 oO 33.84 
Shipped to Québec 91,363 10.90 
Canadian National Railways 618/152 0.81 
Domestic Consumption by Mine Employees 1,554 0.19 
Used by Mine Railroads and Colliery 

Boilers 1,482 0.18 
Canadian Pacific Railways al 
Total 83715 9163 100.00 


Be ee OT eS Se 


Source: Department of Natural Resources, New Brunswick. 


ped outside the province goes to Québec pulp and paper companies. 
ty 967. this amounted. to,-91505 tons. 


Coal production in New Brunswick has declined from 
Tee0oese2 tons um 19604 to 837,905 .conseiuel Oy During this 
period there was a proportional decline in all New Brunswick's 
coal markets. Significantly, NBEPC, which has the greatest 
potential of utilizing the local coal, decided after careful 
study to use oil for its future thermal generating plants. 
Higher capital costs of coal-fired plants together with low coal 
reserves were reasons given for the trend to oil-fired plants. 
Also, the first three of six units of the new 600,000 kw Macta- 
quac hydro-electric power plant were completed in 1968 and will 
contribute to the lessening dependence on coal by NBEPC. 


Three characteristics of New Brunswick coal that in- 
fluence the present and future markets are poor quality, narrow 
thickness of the seams and small recoverable reserves. Coal 
marketing has required federal coal subventions that in 1967-68 
amounted to $2,471,705, or $3.42 per ton. Out of a total pro- 
duction. of 822,206 tons, subventions were paid on /22,50. tons, 
or 88 per cent. Coal mining dominates the Grand Lake area and 
employs about 30 per cent (in 1961) of the area's labour force. 


A federal-provincial agreement to assist in resolving 
the problems of the Minto coalfield area was completed in March 
1968. Under the agreement, federal subventions will be replaced 
by five annual payments to the province (total value $19.6 
million). The province will assume financial and administra- 
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tive responsibility and other assistance needed by the industry. 
Implementation by the province of an over-all management pro- 
gram for the mines is a realistic solution to the problems 
created by the increasing inability of New Brunswick coal to 
compete with alternative energy sources. 


Eventually the coal industry will be phased out com- 
pletely. Sharp declines in total production will occur in late 
1968 with the closing of the Miramichi Coal Company mine which 
has had an annual production of about 200,000 tons, representing 
about 20 to 25 per cent of New Brunswick's total output. If the 
present coal producers continue to operate, as they have in the 
past, then such uneconomic operations will reach the phase-out 
point shortly. However, if the operators can institute a collec- 
tive arrangement whereby coal can be more economically recovered, 
then the industry may be capable of supplying coal for estab- 
lished local markets. 


Nova Scotia 


Total production of Nova Scotia coal in 1967 was 

3,799,000 tons of which 1,441,000 tons, or about 39 per cent, 
was consumed within the province. The remaining coal production 
was sold to consumers in Ontario, Québec and the Atlantic Prov- 
INncCes., With a, small-amount, poing to the Island. of St. Pierre. 
During 1967, coal-fired thermal generating stations consumed 
884,000 tons in Nova Scotia, representing about 60 per cent of 
local consumption. The next largest consumer in the province 
was the Sydney steel plant, which used 113,000 tons for coke- 
making and 26,000 tons for boiler use. Other provincial con- 
sumers include small industrial complexes and a wide range of 
customers utilizing coal for domestic and commercial heating. 


Ontario received 48 per cent and Québec 41 per cent 
of coal shipped to other: provinces in 1967. Ontario Hydro was 
Nova’ Scotaa's largest single customer, taking 789,000 tons -of 
me 1,052,000 tons shipped to Ontario in 1967. The principal 
Québec markets for Nova Scotia coal were pulp and paper mills, 
cement plants and smelters. 


As noted in Chapter 2, the Crown-owned Cape Breton 
Development Corporation is now the largest coal producer in 
Nova Scotia. The outlook for Nova Scotia coal will depend on 
the success which DEVCO has in rationalizing the industry. In 
any event, the future of Nova Scotia's coal industry is one of 
contraction to a size which can economically serve a local mar- 
ket made up of a few industrial customers and a declining resi- 
dential and commercial heating sector. . 


(i: 
Natural Gas 


Moncton, New Brunswick, is the sole community in the 
Atlantic Provinces served by natural pas.” Ihe source of supply 
is the Stoney Creek field located just south of the city, a 
field which also provides the region's only oil production. 
The field is operated by New Brunswick Oilfields Limited, a sub- 
sidiary of Western Decalta Petroleum Limited. Moncton Utility 
Gas Limited is the gas distributor in Moncton. Total production 
in 1967 amounted to 103,311 Mctf. Although a pressure-maintenance 
scheme was instituted in 1965, production is expected to decline 
steadily. 


The outlook for further gas discoveries in New Bruns- 
eri eioe similar to that fon clei, Chae wea unfavourable on- 
shore. However, there are interesting possibilities yet to be 
tested offshore. If large reserves of natural gas are POI Oia 
shore there is a ready market, not only in New Brunswick, but 
also in Nova Scotia, Prince Edward Island and much of eastern 
Québec. These areas are not served by western Canadian gas which 
is transported through the system of Trans-Canada Pipe Lines 
Limited as far east as Tracy, Québec. The additional cost in- 
volved in extending this pipeline to the Maritimes is not eco- 
nomically attractive, particularly since pipeline gas cannot com- 
pete with imported oil. An indigenous source of -na turalsicgas 
would not be confronted with extra-long-distance transportation 
problems and would be a very marketable commodity. 


Petroleum 


The only productive oil area in the Atlantic Provinees 
is the small Stoney Creek field located nine miles south of 
Moncton, New Brunswick. In 1967, total production amounted to 
8,837 barrels, which is an average of 24 barrels of oil a day. 
This field, which was essentially developed as a gas field, has 
been producing for 58 years; during this time the total volume 
of oil extracted amounts to less than one day's present Canadian 
production. New Brunswick Oilfields Limited, now owned by 
Western Decalta Petroleum Limited, operates the frelrd es Thempnuo— 
duction is stored until sufficient quantities have accumulated 
to permit shipment by rail to Imperial O11 seretinertessaterai es 
mouth, Nova Scotia. 0il production from this field is unlikely 
to be significantly increased in the future, so this marketing 


lis will probably remain unchanged until the field is deple- 
ed. 


Hudson Bay Oil and Gas Company completed a number of 
wells in the Bay of Chaleur region in 1967, but all were dry. 
It is most unlikely that any large oil fields will be discovered. 
in New Brunswick, although small accumulations may be found. 


Although the outlook for further onshore oil discov- 
eries in the four Atlantic Provinces is not optimistic, offshore 


is 


areas such as the Gulf of St. Lawrence, the Atlantic shelf and 
the Grand Banks offer much more favourable prospects for future 
oil and gas development. If major oil reserves are found here, 
traditional marketing patterns in the Atlantic Provinces, and 
also Québec, would probably be changed. Refineries in the At- 
lantic Provinces depend on tanker-borne imported crude oil for 
their feedstocks. In Québec, the refineries are all located in 
an area immediately east of Montreal where they receive imported 
crude oii either by overland pipeline from the tidewater termi- 
nal at Portland, Maine, or directly by tanker during the St. 
Lawrence River shipping season. These refinery centres would 
offer the most favourable prospects for marketing any offshore 
production that may develop, provided it is reasonably competi- 
tiVGl4n PTice With 7Orecign O1l. Plants in this market region 
could absorb volumes approaching a half-million barrels daily. 
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4. MINING INDUSTRY FORECAST , 
1968-1977 


Regional Summary 


This chapter presents a 10-year forecast of output, 
employment, and investment in the Atlantic Provinces mintné, 
industry to 1977. All monetary values are in constant 1966 
dollars. The statistical basis of the forecast 1s primarily 
the mining-industry approach rather than the mineral-commodity 
approach. 1/ The mining-industry approach is compatible with 
the statistical approach used for other economic sectors. 


The forecast indicates that economic activity in the 
Atlantic Provinces’ mining industry will most probably increase 
moderately as follows: 


1964 
(actual) 1968 eM Fi 
ee 
Value of Production 2/ 
(million 1966 $) 256 356 449 
Value Added 
(million 1966 $) 168 ae 287 
Employment 14,510 Io, 420 TsO 


The decline in over-all employment reflects the expec- 
ted rationalization of the labour-intensive coal mining industry. 
Investment totalling $700 million is expected to be placed in | 
the Atlantic Provinces' mining industry during the forecast 
period. Trends in provincial and industry components of “Che 
mining industry are shown in Figures 4-1 and 4-2. es 


The trends, as depicted in Figures 4-1 and 4-2, 7e- 
flect the following expected developments in the Atlantic Prov- 
inces!-mining, industry during the period 1968-197 7- 


i; For an explanation of the distinction between the mining- 
industry and mineral-commodity approaches, as well as -a 
statistical explanation of the forecast method, see Appendix AG 


2/ Value of production on the mineral-commodity basis.1s,,expec- 
ted to increase from $458 million in 1968 to $582 million 
in 1977 (compared with $436 million in 1967). 


PERCENT DISTRIBUTION 


PERCENT DISTRIBUTION 
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FIGURE 4-1 
100 
NOVA SCOTIA 
t fe 
50 
NEWFOUNDLAND AND LABRADOR ATLANTIC PROVINCES 
MINING INDUSTRY 
25 VALUE ADDED 
PERCENT ACTUAL AND EXPECTED 
DISTRIBUTION BY PROVINCE 
Note: P.E.I. about 1% 1961-77 
@) 
1961 1964 1968 1972 1977 
YEARS 
FIGURE 4-2 
100 
*¥* OTHER 
75 
50 
METAL MINES ATLANTIC PROVINCES 
MINING INDUSTRY 
VALUE ADDED 
25 PERCENT ACTUAL AND EXPECTED 
DISTRIBUTION BY INDUSTRY 
1961-77 


*Quarries and sand pits, petroleum and natural gas wells 


1961 1964 1968 1972 1977 
YEARS 
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1) 


2) 


3) 


4) 


5) 


6) 


7) 


8) 


9) 


Important growth is expected in the Newfoundland 
and Labrador iron ore mining industry resulting 
from increased beneficiation of iron ore within 
the province, a partial shift from the mining of 
direct-shipping type ore to lower grade material 
amenable to concentration, and a moderate growth 
in demand for the iron product. 


Productive activity for Newfoundland and Labrador's 
nonferrous metal mining industry is expected to be 
maintained at current levels through the forecast 
period, with discovery and development of new de- 
posits balancing the exhaustion of currently pro— 
ducing mines. 


Newfoundland and Labrador's nonmetallic mining slg 
dustry is expected to grow modestly during the 
period with expansion in fluorspar, pyrophyllite 
and gypsum mining activities. 


Important growth is expected during the forecast 
period in the New Brunswick metal mining industry 
resulting from the expansion of current operations, 
the development to production of known deposits of 
economic potential, and some new discoveries and 
development toward the end of the period. 


In the New Brunswick coal mining industry, the ex- 
pected rationalization of the Minto coalfield would 
result in a decline in coal mining output of over 
50 per cent during .the period (1t couldbe consid- 
erably more). 


The expected rationalization of the Nova Scotia 

coal, mining industry, retlecting the programeap. 
proved by the Governments of Canada and Nova Scotia, 
would result in a’ decline in coal-mining output of 
almost 40 per cent over the forecast pericd. 


Modest growth is expected in Nova Scotia's non- 
metallic mining industry during ‘the perlod.apia. 
Mabily anesalte, and gypsum mining activities. 


Although there is considered to be petroleum and 
natural gas potential in offshore areas adjacene 
to “the vAtlantic-Provincess 1ts realizations 
terms of productive actavity is assumed#ito Iie (be- 
yond the forecast period. Should a significant 
oll or gas discovery be made within the next four 
OTclivies years... 1Orecast estimates “OL moutpiit. wee 
ployment and investment would have to be revised. 


Primary petroleum and natural gas potential, coupled 
with metallic mineral«resource potential, as expec 


iv 


ted to stimulate mineral exploration activity and 
investment in the Atlantic Provinces during the 
forecast period. 


10): Productive, activity in the Atlantic Provinces' 
quarries and sand pits industry is expected to 
increase modestly during the period in phase with 
regional construction activity. 


The most-probable estimates outlined above must be 
considered in relation to the uncertainties involved. These 
uncertainties are accounted for in the forecast. For each of 
the four measures of economic activity (value of production, 
value added, employment and investment) three trends were es- 
timated: 


1).‘most-probable trend - what is most likely or ex- 
pected; 


2) »least=-possible ttrend - a lower confidence limit 
retlecting? the realization. of very. pessimistic 
conditions for. the andustry; 


3). most-possible trend - an upper confidence limit 


retlecritce the: realavatiom oft very) Optimistic, con- 
Butoons? Tor! the industry. 


These upper and lower confidence limits, expressions 
of qualitative and semi-quantitative judgments, are summarized 
below. 

LO ef. 


1964 Least Most- Most 
(actual ) Possible Probable Possible 


Value of Production 


(million 1966 $) 256 280 449 P20 
Value Added 

(million 1966 $) 168 180 287 460 
Employment ie ne 8 5S 000 15,690 25,800 


Cumulative Invest- 
ment 1968-1977 
(million 1966 $) - 420 PO] nae Fi 


These wide confidence limits reflect uncertainties 
with respect to product markets, exploration results, and pro- 
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cessing technology, that necessarily attend a regional forecast 
looking 10 years into they LUCUrS: 
Newfoundland and Labrador Forecast 
The forecast indicates that economic activity in New- 


foundland and Labrador's mining industry Will most probably in 
crease moderately as follows: 


1964 
(actual) 1968 L977 
et ee eee 
Value of Production 1/ 
(million 1966 $) 156 239 Ledh 
Value Added 
(million 1966 $) OU 154 Ze 
Employment ie ene 6,200 Or 20.0 


Investment totalling $550 million is expected to be 
placed in the Newfoundland mining industry during the forecast 
period, 


Metal Mining 


The most important forecast component rs ther ironmore 
mining industry. The growth in iron ore mining scta vitesse 
Labrador during the mid-1960's' has been spectacular. Ing ene 
six-year period 1962-67, value of production increased about 
two-and-one-half times. A significant levelling off from this 
rate of growth is expected during the forecast period. Never= 
theless, important increases are expected during the period in 
both the quantity of iron ore mined and the degree of beneficia- 
tion taking place within the province. Iron ore mining current- 
ly accounts for about 80 per cent of the value/of production of 
the Newfoundland and Labrador mining industry and this share is 
expected to increase to 84) per cent» by Mole tims expected 
growth will result from increased beneficiation of iron ore slg ea ae 
in the Pprovance = apantial, shift frome thicamini nemo, divreect-shipe 
ping type ore to lower grade material amenable to concentration, 
and a moderate growth in demand for the iron product. It should 
be noted that the employment estimates reflect increases in PEO! 
ore productivity that have attended the installation of larger- 
Scale plants .loehe, period, 1962-67). 


1/ Value of production on the mineral-commodity basis is expec- 
ted to increase from $282 million in 1968 to $388 million in 
Lov? (compared with $265ema lion ane 1967) \< 
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The least-possible trend for the iron mining industry 
assumes growth during the first half of the forecast period on 
the basis of present expansion programs with output being main- 
tained at this capacity through the second half of the period. 
The most-possible trend assumes a growth rate comparable to that 
realized in the Newfoundland iron ore mining industry during the 
past decade. 


Productive activity for the remainder of the Newfound- 
land and Labrador metal mining industry is expected to be main- 
tained at 1967 levels through the forecast period. The deple- 
tion of two currently producing base metals mines is expected. 
However, this should be balanced by the discovery and develop- 
ment to production of several new deposits, a result of the vig- 
orous base metals exploration programs currently being pursued 
in the province by a number of large and experienced mining 
firms. New base metals discoveries are expected to conform to 
past results, i.e., narrow, fairly high grade deposits of medium 
size and life. The start of uranium mining activity in Labrador 
is also expected during the forecast period. 


Because of the uncertainties attending nonferrous metal 
exploration and markets, significant departures from the above 
most=-probable* forecast estimates are possible. The least~possi- 
ble trend assumes diminishing levels of productive activity 
flirough the “forecast péeriodas currént operations are depleted 
and new exploration results fall below expectations. The most- 
possible trend assumes a moderate growth in base metal mining 
activity through the period based on the development to produc- 
Pavim or TOUT new Uiscoveries and a number of ore extensions: to 
currently producing mines. 


Nonmetal Mining 


The province's nonmetallic mining industry is expected 
to grow modestly through the forecast period. The asbestos 
Tenis 1nGustry is jexpected to operate at 1967 production levels 
through the period, output from the fluorspar and pyrophyllite 
mining industries should grow modestly, and production from the 
gypsum mining industry will most probably double on the basis 
of new export markets. 


Other Mining 


There is currently no primary mineral fuel industry 
in Newfoundland and Labrador. Although there is a potential for 
petroleum and natural gas production, particularly on the con- 
tinental shelf off the southeast coast of the Island of Newfound- 
land and off the coast of Labrador, and this could begin to be 
realized in terms of productive activity during the forecast 
period, provision has not been made for such a development with- 
in the terms of the present forecast. However, this potential, 
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coupled with the metallic mineral resource potential previously 
mentioned, is expected to stimulate investment in mineral ex- 


ploration through the period. 


Although not a significant factor in the over-all New- 
Foundland and Labrador mining industry, production from the 
quarries and sand pits industry is expected to increase moder- 
ately over the forecast period. 


New Brunswick Forecast 
The forecast indicates that economic activity in New 


Brunswick's mining industry will most probably increase mode. 
ately as follows: 


1964 
(actual) 1968 LOT 
Value of Production 1/ 
(million 1966 $) a5 AS 64 
Value Added 
(million 1966 $) 9 aS 34 
Employment 2,064 SOO See) 


The relatively small increase in employment over cae 
forecast period reflects the expected rationalization, Ofetne 
labour-intensive coal industry. Investment totalling $90 million 
is expected to be placed in the New Brunswick mining industry 
during the period. 


Metal Mining 


The forecast for the metal mining industry was deter- 
mined by aggregating forecasts for individual deposits and for 
the estimated results of new exploration. Individual forecasts 
were made for currently producing mines and for deposits that, 


although not yet developed to production, have known economic 
poLential. 


Growth in the New Brunswick metal mining industry is 
essentially dependent on the development of complex nonferrous 
metal deposits. Generally, lead and zinc are the metals of pri- 


1/ Value of production on the mineral-commodity basis TSeex pecs 
ted to increase from $92 million in 1968 to $123 million in 
1977 (compared with $89 million in 1967). 
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mary importance and copper and silver are significant byproducts. 
In a few deposits copper is of primary economic importance. In 
these complex nonferrous metal deposits, cadmium and gold may 
also be present in recoverable quantities. 


The complex nonferrous metal deposits in New Brunswick 
are massive and some grade as high as 40 per cent sulphur and 40 
per cent iron. Although pyrite is not now recovered, there are 
possibilities that it may in the future secure commercial markets 
for sulphur or sulphuric acid manufacture and/or for the produc- 
tion of iron ore concentrate. Indeed, one potential producer 
views development as essentially a pyrite concentrate opportunity 
with nonferrous metals recovered as byproducts. For other po- 
tential producers with marginal grade deposits, the establish- 
ment of markets for pyrite concentrate would render development 
economically feasible. 


New Brunswick also has tin, nickel, manganese and tung- 
Sten resource sotential. However, it was assumed that this po- 
tential would not begin to be realized in terms of productive 
AClAvaty mupane the forecast period : 


Vata tor tie’ forecast of new exploration results were 
bptained by the analysis of metallic mineral exploration results 
for Canada and New Brunswick in the period 1951-1966. Number 
Oe OisGoveries was correlated with exploration expenditure and 
Be LOTeCASt Wasemaue Of possible trends’ in exploration expenditure 
Pens cOvery ein New brunswick during. the period 1968-1977... Es- 
timates were also made of most-probable, least-possible and most- 
Poser bDie trends cin ‘exploration expenditure in the province: during 
Pie sorTecast period «On this: basis, possible nunbers ‘of dis- 
Poverics during the period were estimated.  Exploretion and de- 
Penapment lanes f Investment, capacity, value of output, mine 
tone aid enployment, estamates were then hypothesized for these 
Panelist mUscCoVerrLes), «based on the results of past metallic 
mcrae ccoverrves in “che province: 


Gaven “this information, the forecast: estimates were 
agetermined by making assumptions with respect to three critical 
meets, Of Uncertainty: lead and Zincsmarkets:, pyrite markets’, 
aa ene Tecovery problems associated with -concentration of the 
Pomp Lex nonterrous metal ores. 


The most-probable trend assumes that: lead and zinc 
prices will average 1967 TIevels through the period; a limited 
market for pyrite concentrate will develop toward the end of the 
period; and moderate advances will take place in processing tech- 


nology, sufficient to encourage the development of the most prom- 
ising potential producers. 


The least-possible trend assumes that: lead and zinc 
prices will be depressed through the period, forcing cutbacks in 
Sutput, particularly with respect to metal production; no markets 


will develop for pyrite concentrate; and minor advances will be 
made in processing technology. 
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The most-possible trend assumes that: «lead. and gine 
prices will rise above 1967 levels toward the end of the period; 
major markets for pyrite concentrate will develop in the second 
half of the period; and major advances Will be achieved in pro- 
cessing technology. 


Nonmetal Mining 


Two nonmetal mining industries are considered - peat 
moss and gypsum. 


Most-probable, least-possible and most-possible trends 
for peat moss production assume moderate, minor and major growth 
rates through the period attending the development of export — 
markets in the United States. Annual output is expected to rise 
to 85,000 tons by the end of the forecast period. It is expec- 
ted that mechanized methods will be used to achieve the higher 
growth rates. 


Most-probable, most-possible and least-possible es- 
timates for gypsum production assume minor and major increases 
and a major decline in production respectively, relative to 1967 
levels. 


Mineral Fuels 


The important forecast component in the mineral fueus 
industry is the expected rationalization of the Minto coalfield. 
As New Brunswick coal mining, particularly the underground opera- 
tions that are expected to be the first phased-out, is relatively 
labour intensive, 1/ the primary impact of the rationalization 
program will be on employment. Coal production will most prob- 
ably decline considerably more than 50 per cent over tne store= 
Cast per 10d. 


New Brunswick petroleum and natural gas production aS 
of minor importance and is expected to decline over the forecast 
period. The realization of primary potential from possible new 
discoveries is assumed to lie beyond the forecast period. How- 
ever, this potential coupled with metallic mineral resource po- 
tential is expected to stimulate investment in mineral explora- 
taonm through, the period. 


Other Mining 


No expansion is foreseen in production from the New 


eter quarries and sand pits industry over the forecast 
period. 


1/ In 1964 coal mining accounted for 26 per cent of value of 


production and 40 per cent of employment in the New Bruns- 
wick mining industry. 
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Nova Scotia Forecast 


The forecast indicates that economic activity in Nova 
Scotia's mining industry will most probably decline moderately 
as follows: 


1964 
(actual ) 1968 1977 
Value of Production 1/ ti 
(million 1966 $) 65 72 57 
Value Added 
(million 1966 $) 48 54 43 
Employment 7,418 7,200 4,100 


The relatively large decline in employment reflects 
the expected rationalization of the labour-intensive coal indus- 
try. Investment totalling $60 million is expected to be placed 
in the Nova Scotia mining industry during the forecast period. 


Mineral Fuels 


fhe most ampor tan’ forecast ‘component ais ‘the ‘coal 
mining industry. The expected rationalization of the industry, 
reflecting the program approved by the Governments of Canada 
and Nova Scotia, is the reason for the downward most-probable 
trend for the provincial mining industry. The coal mining in- 
MuStry currenciy ‘accounts for sover'/0 per -centof the ‘value of 


production of the Nova ‘Scotia mining 
per ‘cent ot “the employment therein. 

grea mines Of “the Dominion Steel and 
the expected rationalization follows 


industry and for about 85 
With respect to the Sydney 
Coal Corporation (Dosco}; 
the production, employment 


and investment trends recommended in the Donald report with 
implementation assumed to begin in 1968. 2/ According to this 
scheme, production is reduced through a program of mine closures 
Peon ol 907 Output of 5.2 million tons:.to about 2.0 million: tons 
in°1973, then continuing at that’rate through the remainder of 
the forecast period.- For coal mines outside the Sydney area, 
our rion 1s expected to decline from 0.5 million tons in. 1967 
to 0.2 million tons in 1977. 3/ Employment estimates for the 


Value of production on the mineral-commodity basis is expec- 
ted to decline from $83 million in 1968 to $70 million in 
1977 (compared with $79 million in 1967). 

Donald, J.R. The Cape Breton coal problem. Ottawa, Queen's 
Printer, May 1966. Dosco's Sydney area mines were acquired 

by the Cape Breton Development Corporation (DEVCO), a Crown 
corporation, on April 1, 1968. 

On April 1, 1968 the Government of Nova Scotia assumed com- 
plete financial responsibility for the province's independent 
coal mines. 
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coal mining industry take into account anticipated changes in 
productivity through the forecast period. 


The realization of primary potential from possible 
Nova Scotia petroleum and natural gas production LS assumed to 
lie beyond the forecast period. However, this potential coupled 
with metallic mineral resource potential (discussed below) is 
expected to stimulate investment in mineral exploration through 
the period. 


Metal Mining 


Although there is believed to be considerable long- 
run potential for developing a metal mining industry in Nova 
Scotia, it is unlikely that this potential will begin to be 
realized in terms of productive activity within the forecast 
period. However, the existence of several large metallic Titi = 
eral deposits coupled with advancing processing technology and 
improved market conditions could result in a significant growth 


in metal mining activity beyond the forecast period. 


Nonmetal Mining 


There is important growth potential in NOVa oCOtress 
nonmetallic mining industry, and expansion during, the forecase 
period is expected to be Signiticant. plhis poten unas is most 
evident in the salt and gypsum industries which are expected to 
expand at a moderate rate and which could possibly expand rapidly 
ander favourable market conditions. The impact of possabic im- 
provements in processing technology on the province's large 
gypsum resource base could result in rapid growth for the gypsum 
mining industry beyond the forecast period. Production in the 
barite industry is expected to cease during the forecast period 
due to the depletion of established reserves. 


Other Mining 


Production from the quarries and sand) pits andusi)ywis 
expected to increase modestly over the forecast period. 


Prince Edward Island’ Forecast 


Economic activity in the Prince Edward Island mining 
industry has traditionally been very small, lindted’ tot the.ouc. 
put of quarries and sand pits. Average annual production over 


the forecast period will most probably be moderately higher than 
Poot levels. 
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1964 1968-1977 
(estimated) (average annual) 
Value of Production 1/ 
(million 1966 $) 1) 0.4 
Value Added 
(million 1966 $) Gee Uso 
Employment a0 40 
NOLSaeniticant investment 1s expected. . Investment in 


and realization of primary potential from a possible petroleum 
and natural gas industry is assumed to lie beyond the forecast 
period. 


1/ Value of production on the mineral-commodity basis is expec- 
ie ted to average $1.2 million over the forecast period, com- 
pared with $1.7 million in 1967. 
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APPENDIX A 


A STATISTICAL EXPLANATION OF THE FORECAST METHOD 
(CHAPTER 4) 


The 10-year period 1968-1977 is assumed for the fore- 
Cast. 


THe statistical basis for the forecast chapter is the 
mining industry, defined in terms of the revised Standard Indus- 
trial Classification (S.I.C.)1/ and the 1964 changes in Dominion 
Bureau of Statistics methodology. The Atlantic Provinces' mining 
industry has been subdivided into the following five groups: 


1) Metal Mining Industry 

2) Nonmetal Mining Industry 

3) Coal Mining Industry 

4) Petroleum, Natural Gas and Mining Service Industries 
5) Quarries and Sand Pits Industry 


PCOMUMEL oc Lay ity duet he Mining JnuuStiy . Lor the pur- 
Doses Gl tie tOreCast,. 15 measured in terms, of value or produc- 
tion, value added, employment and investment. These measures are 
Serioea sater if this section, Value Statistics: are in constant 
1966 dollars. 


FOr €ach Of The -t0ur measures. Of economic activity 
Puree. trends are estimated. 


Tj most=provablie trend - what is most likely or’ expected, 


A aleiat-DlUSssloLes ticnd =~ a Lower COnuiagence limit rerlec- 
tine ane realization of very pessamistic conditions’ for 
the industry; 


Sie mse t-possiple trend. --an dipper contidence Timpt reflec- 
ting the realization of very optimistic conditions for 
tne INCUStry. 


The departures of the upper and lower confidence limits 
from the most-probable trend measure future uncertainties. If 
expected mining development problems are surmounted, the most- 
possible trend may be realized. On the other hand, if expected 
problems in reality intensify, the mining industry may only 
realize .least-possible values. 


1/ Standard Industrial Classification Manual, D.B.S. 
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For statistical purposes, two definitions of mineral 


production are commonly used: production on an industry basis L/ 
and production on a commodity basis. Besides subdividing mineral 
production on industry and commodity bases respectively. serious 

differences arise between the two approaches because all maneral 

commodities are not produced within the mining industry, because 

the mining industry encompasses non-mineral-commodity activities, 
and because of datferences) an valuation procedure and the amount 

of processing included. These differences are large. 


The commodity approach is normally used by groups with- 
in the mining industry because of tradition and because it 1s 
thought to more realistically portray the industry's productive 
activity. However, groups responsible for relating the industry 
productive activity to a regional, provincial, or national econ= 
omy use the industry approach because it is part of a, standard 
sndustrial classification that provides a consistent framework 
for the compilation of statistical data from different sectors of 
the economy. The industry approach is particularly important be-= 
cause it relates employment and investment data CO -OU Cp uur meee 
this way the full potential of the statistical system is realized. 


The Mining-Industry Approach 


The objective of the standard industrial classi:1cation 
(S.I.C.) is to provide a common framework so that comparable data 
can be secured from different statistical sources. The Glass it 1 
gation is one of industries, not occupations Or Commodities a. 
division of the S.I.C. is the mining industry, the components of 
viach are outlined above: 


Within the S.1I.C. framework, the unit for which data 
are obtained and which is therefore classified to a particular 
industry is the establishment. A mining establishment is typical- 
ly a2 mine, mine/mill, quarry of pit principally engaged in mining. 
As of the 1964 changes in D.B.S. methodology, the concept Of the 
establishment is redefined in terms of its total productive ac- 
tivity. Non-productive activities in the mining industry, such 
as exploration, development, and other mining services, are ex- 


cluded. These activities do not directly result in mining pro- 
duction and, thus, they make no contribution, to mining industry 
Myalue Of production” and “value added" statistics. | however, 


these activities are important in terms of the job opportunities 


they provide, and in terms of the investment they placewin- tne 
Mime, INCUS CGY. 


ue The industry approach may be either in terms Of thea mana 
industry (as used inthe forecast), or an ‘termstor themmanenas 


industry, encompassing the mining industry and mineral-based 
Manuracturing industries. 
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According to the revised S.I.C., the output, employ- 
ment, and investment of the primary metal industries, the petro- 
leum and coal products industries, and the nonmetallic mineral 
products industries are classified to the manufacturing industry, 
not the mining industry. Thus, the processing of mineral prod- 
ucts beyond the milling-beneficiation stage is not considered 
part of the mining industry. 1/ The petroleum and natural gas 
industry includes establishments primarily engaged in the produc- 
tion of petroleum and natural gas from wells, and natural gas 
processing plants, but excludes petroleum refineries. 


Measuring Economic Activity Wwoithe Mining Industry 


Prior to the 1964 changes in methodology, the output 
of the mining industry in D.B.S. principal statistics was meas- 
ured by gross: output value of products ("gross valve"): and net 
value added by processing ("net value"). Gross value was defined 
eo tie value ion Sshipients f.0..b>) shipping point.’ Changes’ were 
made in 1964 so that mining industry output statistics would be 
Consastent wily those: used for the manufacturing’ industries. 
Thus, the output of the mining industry is now measured in terms 
of Vvelie tor production” (and e'valued  ‘added!. 


VolLUe Oo. production 15 the value of the ‘estabikisimnient's 
output f.o.b. shipping point. It excludes excise and manufac- 
Perens sales taxes,.forward treatment charges, and treight. and 
iteroport, cnarcees.. The value of containers is included unless 
Perigiabple. Adjustments are made to’ “shipments" statistics. to 
fecoune tor changes in the anventories of finished goods and 
ge00ds-in-process. Thus, value of production approximates the 
weaiie wie Mititne establishment receives for its output £-0.b. 
shipping point. 


Value added is obtained by deducting from value of pro- 
duction the cost of fuel and electricity, and process, maintenance 
and other supplies and materials. Value added is generally con- 
sidered the most useful measure of output for purposes of provin- 
SaAlsnieiyois. It as this value that is most closely related. to 
Gross Domestic Product in the national accounts. 


1/ These mineral-based manufacturing industries (primarily metals, 
petroleum and coal products, nonmetallic mineral products) 
would be included in a mineral-industry approach. 


2/ It is important to note 1964 changes in D.B.S. methodology 
whereby metal mining establishments are credited with a value 
of production based on refined metal value. Exceptions to 
this general rule include cases where the metal mining estab- 
lishments's concentrate is exported from Canada. In these 
cases, value of production is the sale value of the concen- 
trate product. 
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D.B.S. defines employment as the number of employees 
engaged in productive activity in the establishment. It includes 
production and related workers in mineral-producing and non- 
mineral-producing activities, administrative and office employees, 
and sales and distribution workers. In the present study, employ- 
ment in the Atlantic Provinces' mining industry includes as well 
employees in non-producing activities (exploration, development, 
and other mining services) because they represent job opportuni- 
ties created in the mining industry. 


D.B.S. investment statistics for the mining industry 
include on-property exploration expenditures and mine development 
expenditures, as well as normal capital and repair expenditures. 
Capital expenditures include the cost of procuring, “constructing 
and installing new durable plant and machinery. Incdided wart emer lu 
purchases charged to an establishment's fixed) assets account as 
well as capital items charged to operating expenses. Repalraer 
penditures represent outlays made to maintain the operating 
efficiency of the existing stock of durable physical assets. In- 
vestment in the Atlantic Provinces mining industry for the purpose 
of the present study conforms to this D.B.S. investment framework 
except that all exploration expenditures are included. Outside 
or general exploration expenditures are included because they 
represent an integral and necessary part of the mining Indust ry.4s 
investment process. 


APPENDIX B 


SUMMARY TABLES 


B-1 Atlantic Provinces Mining Industry, 1961-64 


B=2Z Atlantic Provinces Mining Industry, Forecast 
DYAmeCCOT.s L965=197/ 


B-3 Atlantic Provinces Value of Production, 
Mineral-Commodity Basis, 1961-67 
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TABLE B-2 


Atlantic Provinces Mining Industry, 
Forecast by Sector, 1968-1977 


— 
: 


Coal | Petr., Nat. Gas {Quarries &; Mining 
Mining! Mining Services {Sand Pits Industry 


Metal | Nonmetal 
Mining | Mining 


1968 | 257 33 60 

197] 293 36 50 

1974 305 40 36 

1977 365 42 | 36 
\lue Added 
yilion 1966 $) | 

1968 160 | 24 45 

197] 181 26 | 38 | 
1974 189 | 29 27 | 

1977 226 | 30 | 27 | 
4 a a | eS ee 
mployment | 
(number ) 

1968 6.7601 2,110: W680 
} 1971 Piso 25520) 147680, 

1974 7,900 | 2,470 | 3,080; 

1977 9,210 2,620 | 2,980; 549 340 | 152690 | 
-umulat?ve ie | i 
onvestment 
nilion 1966 $) | | 
; 1968 54 3 Ba 5 1 70 

197] 213 im 4 22 | 22 6 274 
B1974 384 is 27 | 42 10 | 48} 
f 1977 28 30 14 


oe 


935 
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TABLE B-3 


Atlantic Provinces Value of Production, 


Mineral-Commodity Basis, 
1961-67 


(million 1966 $) 


Commodity Group 1961 1962 1963 1964 1965 1966 1967 


Prov 
wo |Metallic Minerals 93. 100 132 176 S202) 5s 
,& |Nonmetallic Minerals 3 3 ul 1] 1] 13 Tg 
=~ |Coal - = - - - - = 
=< |Other Fuels - - - - - - - 
> |Structural Materials 6 7 6 6 6 4 
« |Total Mineral Commodities 1O0Zameul 146 193 22/7 244. dae 


| 


Fi 

0 
Metallic Minerals - 4 10 Sl 65 69 67\a 
Nonmetallic Minerals ] 2 
Coal 8 8 
] 
0 


Other Fuels 


New 
Brunswick 


Structural Materials ] 10 i 10 9 1] 12a 
Total Mineral Commodities 2 24 30 51 85 90 89} 
Metallic Minerals i - 2 ] 2 Z g - 

«o |Nonmetallic Minerals 1] Pe 15 15 16 fies 13a 
a5 ea | 47 Aor ay 45 47 51 51a 
fe Other Fuels - - - - - - - 

~ |Structural Materials 10 6 8 7 9 liv 14 


Total Mineral Commodities 68 66 71 69 74 85 78) 


| 


oa iMetal IacaMinerd1s 93 106 143 209 277 296 305)% 

> 4 |Nonmetallic Minerals 15 18 Ze 27 29 30 28} 

ee Coal ae) oo 55 54 56 oN, 59 

Bis Other Fuels - - - - - - - 

eo SEDEC TUL ale Materia\s 28 24 2/7 24 Zo 37 32 
oS 


Total Mineral Commodities 191 201 248 314 387 422 428 
| 


* Including Prince Edward Island. 
me eS Se uae Uso ih Tone 


Source. UVUoniniomw Bureau of Statistics. 


PROFILES OF 
EDUCATION 


PROVINCES 


ATLANTIC DEVELOPMENT BOARD 


Background Study No. 5 


PROFILES OF EDUCATION 
in the 


ATLANTIC PROVINCES 


ATLANTIC DEVELOPMENT BOARD 
OTTAWA 


1969 


The Queen’s Printer 
Ottawa, 1969 


FOREWORD 


This report is the fifth of a series initiated by the 
Atlantic Development Board to examine important aspects of the 
economy of the Atlantic Region. It was prepared as a background 
document for public discussion of regional development policies. 


The Atlantic Development Board Act authorizes the Board 
to prepare "... an overall co-ordinated plan for the promotion 
of the economic growth of the Atlantic Region". The various 
studies that the Board has prepared provide the basic facts on 
which development policies will be formulated. They are being 
published to contribute to public understanding and discussion 
of the major policy issues in the economic development of the 
Atianeac’ Provinces’. 


This report examines three major aspects of education 
in the Atlantic Provinces. Parts One and Two focus on the pri- 
mary and secondary components of the education system and on the 
effects of various demographic and economic factors on the out- 
puts of that system. Part Three describes some of the features 
of post-secondary education. Part Four attempts to project en- 
rolments and numbers of teachers into the 1980's. As a whole, 
the report brings. together,.for.the first time, much current 
data on education in the region and identifies some of the major 
gaps in existing information. 


The report combines a number of separate studies com- 
missioned by the Atlantic Development Board. Major contribu- 
tions were,made: by, Dr... J.E..Cheal,. Faculty, of Education,, Depart- 
ment of Educational Administration, University of Calgary; by 
Dr. H.W. Kitchen of Memorial University, Newfoundland; by Dr. 
C.B. Conway, Department of Education, Province of British Colun- 
bia; and by the Atlantic Provinces Economic Council in Halifax. 
Dr. D.E. Foohey co-ordinated the study for the Board and, with 
me editorial assistance, of...)..F>Kinzel.. prepared, if. form publi- 
cation. 


The study was undertaken with the assistance of an 
intergovernmental advisory committee consisting of representa- 
tives of provincial and federal government agencies and non- 
governmental personnel: 


F.T. Atkinson, Deputy Minister of Education, New 
Brunswick; 


Wilfred Brown, formerly Economics Officer, Canadian 
Teachers' Federation; 


Dr. S.E. Chernick, formerly..on, the staff ‘of .the Economic 
Council of Canada, Ottawa; 
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Dr. G. DeGrace, formerly Deputy Minister of Education, 
New Brunswick; 


Dr. D.G. Fish, Research Director, Association of 
Universities § Colleges of Canada, Ottawa; 


N.M. Goble, Deputy Secretary-Treasurer, Canadian 
Teachers' Federation, Ottawa, 


N. LeSeelleur, Director, Education Division, Dominion 
Bureau of Statistics, Ottawa; 


R.D. Mitchener, Acting Director, Education Support 
Branch, Department of the Secretary of State, 
Ottawa ; 


Lawrence Moase, Deputy Minister of Education, Prince 
Edward Island; 


Dr. H.P. Moffatt, formerly Deputy Minister of Education, 
Nova Scotia; 


Dr. Arthur Murphy, Chairman, Nova Scotia Uliversicy 
Grants Committee, Halifax; 


Dr. H.M. Nason, Deputy Minister of Education, Nova Scotia; 


Ee O'Sullivan, Chairman, Higher Education Commission, 
Province of New Brunswick, Fredericton; 


K.V. Pankhurst, Program Development Service, Department 
of Manpower and Immigration, Ottawa ; 


T.K. Shoyama, formerly on the staff of the Economic 
Council of Canada, Ottawa; 


Dr. H.J. Somers, Executive Director, Nssocrationvor 
Atlantic Universities, Halifax; 


D.R. Stephens, Economic Development, Department of 
Finance, Ottawa; 


Dr. Philip Warren, Memorial UNiverstcy. oc. Jour. 
C. Wenaas, Economic Council of Canada, Ottawa; 


Dr. F.E. Whitworth, Director, Canadian Council for 
Research im Education, Ottawa, 


E. Wicks, Education Division, Dominion Bureau OF Sta- 
Tistics, Vctawa; 


Dr. Z.E. Zsigmond, Education Division, Dominion Bureau 

of Statistics, Ottawa. | 
Their participation in an advisory capacity, of course, does not | 
imply any measure of responsibility for the report or its findings) 
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INTRODUCTION 


This introduction presents in summary form the purpose 
and plan of the study. It outlines some of the current concepts 
of the role which education must play in preparing young people 
to take their place in a rapidly changing, highly industrialized 
and highly urbanized society and it discusses the scope and se- 
quence of;'the report. 


Human Resource Development 


The key to all progress - individual, social, economic, 
and political - is human resource development. This development 
involves the exploration, discovery, refinement, and utilization 
of untapped reserves of human talent. It requires research, or- 
ganization and efficient management. It demands the investment 
of both physical and human capital. It is the most challenging 
responsibility of our society and the chief function of educa- 
tion. 


World-wide recognition is now being given to the fact 
that the real wealth and security of any society lie in the 
human resources at its command. Natural resources and physical 
Capital alone are not sufficient to ensure either economic prog- 
ress or social well-being. Only human wisdom and skill can make 
these elements productive and direct them toward those ends which 
lead to both a higher standard of living and a more satisfying 
way of life. 


Canadian society has long recognized the need for 
large investments in physical capital and natural resource de- 
velopment. It has been generally aware that there are great 
reserves of primary resources still to be discovered, explored 
or developed. Exploration, development and research are con- 
ceded to be activities essential for the growth of our economy. 
Major industries budget substantial sums for their support, and 
many firms devote themselves wholly to these aspects of produc- 
tion. There is increasing awareness also of the necessity of 
conserving our natural heritage through the careful husbanding 
and efficient utilization of our physical resources. The long- 
range needs of our economy for a dependable supply of these re- 
sources are readily acknowledged. Strenuous efforts are made to 
attract the needed investment capital - public and private, 
domestic and foreign - that our reserves of natural resources 
may be discovered, developed and conserved. 


Canadians have been very much slower to recognize the 
significance to our national life of investment in human capital 
and the development of human resources. Long-range educational 
planning has been almost nonexistent. Research and development 
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have been treated as unnecessary frills which taxpayers could 
hardly afford. Our society has been content with only a surface 
assessment of its human resources and has attempted to meet con- 
spicuous shortages of educated manpower by immigration rather 
than by investment. Only in recent years has the rapid urbani- 
zation and industrialization of our national life resulted in 
economic, political and social problems which have forced us to 
awaken to the urgent demand for human resource development. Only 
as the full potential of each member of society 15 realized and 
developed can those individual and national problems be resolved 
which stem from inadequate skills, limited understandings and a 
restricted world view. 


Education has too long been viewed by Canadian society 
as only a consumer good, as an institution whose prime function 
is to perpetuate the values and transmit the culture of previous 
generations. To education has been assigned the traditional 
task of cultivating elites - social, economic or intellectual. 
But this view of education and its function is no longer adequate. 
Education must be relevant to today's demands. Literacy alone 
is not enough. Opportunities for further education cannot be 
restricted to the few. Today, only the fullest development of 
all human talents will meet the needs of society and satisfy the 
demands of the individual. 


Economists are now beginning to recognize the; impor- 
tance of education as a major producer good. Its significant 
contribution to the growth of the economy is being realized. 
While losing none of its cultural value to the individual or 
society, education is being acknowledged as a form of human cap- 
ital which produces a rate of return as high as that accruing 
to physical capital. Without sufficient investment in human 
capital the growth of the economy is retarded. Without suffi- 
cient knowledge and skill development, the individual is unem- 
ployable. To be relevant to today's demands education must not 
only provide a link to the past but it must also provide a bridge 
to the future. "From the economic and social standpoint, a coun- 
try's educational system is its main means both of perpetuating 
the values and skills of its population, and of preparing d tocfor 
the changes which progress requires."1. 


The Goals of Education 


_ The goals of education have been the subject of much 
discussion and debate since antiquity. The philosophical aims 
of education and its operational objectives are subject to re- 
view and redefinition as changing conditions demand new emphases. 
Two dominant themes, however, continue to present themselves in 
all discussions of educational goals: education for personal 
development and education for social competence. 


1/ rein ane Social Aspects of Educational Planning. UNESCO, 
2 ie ; 
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The personal goals of education are those which relate 
to the development of attributes and abilities which enable the 
individual to have a successful and satisfying life experience. 
The social goals of education are those which relate to the needs 
of the social, political and economic institutions of society. 
These two sets of goals are not mutually exclusive, there are 
many interrelationships. They do suggest different emphases, 
however, and some balance must be maintained between them. 


Associated with each of these general goals of educa- 
tion are both cultural and economic aspects. In order to achieve 
the personal goals of education not only must the talents of the 
individual be discovered and developed, and some understanding 
and appreciation of his cultural heritage be established, but 
the knowledge and skills necessary to enter the labour force and 
earn the economic means to satisfy basic needs and wants must 
also be acquired. In providing a program which will meet the 
social goals of education it is necessary to include not only 
those experiences which contribute to the perpetuation and devel- 
opment of our social and political institutions, but also those 
which will meet the changing needs of the economy. 


Education and the economy may be seen as two institu- 
tions of our society which have a reciprocal relationship, the 
Output of one contributing to the input of the other. The levels 
of schooling attained by entrants into the labour force have 
been found to be important determiners of its productivity. Pro- 
ductivity, in turn, affects levels of income, and income levels 
largely determine expenditure on education. Expenditure levels 
on education are highly associated with the output levels of the 
educational system, that is with the levels of schooling of those 
entering the labour force. Where levels of schooling are low, 
productivity and income are low, and ability to make expendi- 
tures on education is also low. Where levels of education and 
income are higher the greater ability to invest in education is 
usually accompanied by a greater desire to do so. Its value as 
a form of investment is more readily seen and appreciated. 


There are three levels of education which have a 
direct or indirect relationship to levels of occupation and in- 
come. These are elementary, secondary, and post-secondary educa- 
tion. Although the direct relationship between the various forms 
of post-secondary education and levels of occupation and income 
in the labour force is readily apparent, the more indirect re- 
lationships between elementary and secondary education and occu- 
pation and income are no less significant. It is at these levels 
that attitudes and skills, as well as basic knowledge and con- 
cepts, are established. Success in the higher levels of educa- 
tion and in the labour force, may depend very considerably on 
the strength of the foundation which has been laid at these lower 
levels: 


The allocation of resources among the various levels 
of education involves policy decisions which must take into con- 


1% 


sideration both the stage of development through which the econo- 
my is passing and the stage of development through which educa- 
tion is passing. An economy which has evolved to the point where 
its use of technology demands a large number of technical and 
middle-management personnel will have to make a larger alloca-— 
tion of its resources to the post-secondary sector. However, if 
low levels of investment in elementary and secondary education 
have produced high dropout rates so that insufficient numbers of 
students are eligible to enter post-secondary programs, larger 
inputs of resources may first have to be allocated to those sec- 
tors before further investment in post-secondary education 1S 
profitable. 


Very often enlarged economic opportunities have to be 
visible on the horizon before individuals or societies recognize 
the need for a greater investment of time, energy and resources 
in education. The establishment of new industries may provide 
occupational opportunities which, in time, will create incentives 
for further education investment. On the other hand, the provi- 
sion of new educational facilities, particularly for post-second- 
ary education, may create a demand for educational opportunities 
which had not existed before. The more education a society has, 
the more it is likely to demand, and the greater will be its 
willingness and ability to pay fo Vit. 


Since the demand for education is strongly influenced 
by the distance between the consumer and the location of the 
educational institutes, a concentration of activities and popula- 
tion in larger "growth centres" will raise demand appreciably. 
Not only is per-capita demand for education greater in larger 
centres, but it is also more varied. The supply of educational 
facilities makes the area more attractive to industry and there- 
by contributes indirectly to the area's welfare. This is espe- 
cially the case with industries that employ large numbers of 
professional and semi-professional workers. Such workers are 
highly mobile and are also likely to demand superior educational 
facilities for themselves and their children. 


While the economic aspects of education are receiving 
increasing recognition, and are of particular interest to educa- 
tional planners, its consumer aspects have lost none of their 
significance. The growing personal and social ills associated 
with our highly industrialized and urbanized society emphasize 
the necessity of recognizing and re-examining the cultural goals 
of education. It is impossible, of course, to attain the econo- 
mic goals of education without achieving at the same time some 
of the social goals, or to attain the cultural goals without 
achieving some of the economic goals, but both need specific 
consideration and continual re-evaluation. 


In developing manpower for economic growth, education 
need not neglect the development of the individual and 
the higher aims of society; in strengthening science 
and technology, it need not weaken the humanities; in 


adopting modern methods, it need not abandon the best 

of the old. But the necessity of adjusting to an age 

of development and of expanding educational opportuni- 
ties for everyone, forces us all to re-examine critically 
the educational legacies of the past, to dig fearlessly 
beneath old labels and practices, and to take calculated 
risks with promising new methods and concepts. There 

are certainly dangers in too narrow an interpretation 

of the role of education, in too great an emphasis on 
education as a source of qualified manpower. But there 
is the even greater danger of failing to admit that much 
of what goes on in the name of education today serves 
none of the great aims of education well enough, neither 
those which are stressed by the economists, nor those, 
more traditional ones, which educators are rightly anx- 
ious to preserve.1/ 


Assumptions and Implications 


Underlying these statements of educational objectives 
are certain basic assumptions, and growing out of them are cer- 
tain implications for educational practice. The assumptions may 
be listed as follows: 


1) <All Canadians, regardless of cultural background or 
geographic location, have an equal right to education- 
al opportunities. 


2) Equality of opportunity implies not necessarily the 
same education for all, but equal opportunity to de- 
velop individual potential. 


3) The educational system must provide an educational 
program which will meet the changing cultural needs 
of individuals and of society. 


4) The educational system must provide an educational 
program which will meet the changing economic needs 
of individuals and of society. 


5) The elementary and secondary sectors of the education 
system must provide that foundation of knowledge, 
skills, and attitudes which will permit successful 
entry into post-secondary education or into the labour 
force: 


1/ Problems and Strategies of Educational Planning: Lessons 
i from Latin America. UNESCO: International Institute for 
Educational Planning, 1965. p. 10. 


6) The secondary and post-secondary sectors of the educa= 
tional system must provide appropriate general educa- 
tion to enable members of the labour force to adapt 
to changing conditions through further training, or 
retraining. 


7) The educational system should include in its program 
those experiences which will allow its graduates to 
understand and provide solutions for the social prob- 
lems of an urbanized and industrialized society. 


Acceptance of the above 1 SthOS assumptions, which 
underlie the stated goals of education, has the following gen- 
eral implications for educational practice: 


1) The teaching profession must have a clear understand- 
ing of the generally accepted goals of education and 
sufficient professional competence to besableitovopera- 
tionalize them. 


2) The instructional program must be broad enough to en- 
compass these aims and sufficiently comprehensive to 
take care of a wide range of differences among the 
needs, abilities and interests of individual students 
and communities. 


3) The teaching profession must have sufficient profes- 
sional preparation and specialized skills to adapt 
both programs and methodology to these pupil and 
community differences. 


4) Instruction must be of such a calibre that a high 
percentage of pupils are retained through the second- 
ary school program and leave with avdesitrertorcon-= 
tinue their education, either formally or informally, 
during their adult lives. | 


5) Adequate resources of miteridl s Asfacilaitwe Stand vin 
structional personnel must be available to Wakeveffiec- 
tive educational programs possible. 


6) Facilities for a wide variety of educational oppor- 
tunities at the secondary and post-secondary levels 
must be provided in such a manner that geographic 
location, economic ability or cultural background do 
HOterestrict entry. 


Planvof. the wReport 


_ The series of studies reported here is broadly con- 
cerned first with an analysis of the education systems of the 
Atlantic Provinces to determine the state of their development, 
the nature and effect of the investment which is being made, and 
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the factors which restrict the contribution of the education 
Systems to the development of the Region's human resource poten- 
tial. Second, an attempt is made to project future needs in 
terms of student enrolments and teacher requirements through the 
post-secondary level. 


Part One considers some of the factors which determine 
the environment within which the education systems operate. Spe- 
cifically, it looks at socio-economic and demographic variables 
in each of the Atlantic Provinces and examines their possible 
relationships to educational achievement (i.e., to certain meas- 
ures of output of the education systems). In a sense, it serves 
as a warning that to increase educational inputs alone may not 
be enough; broader social and economic needs must be considered 
as well. 


Part Two examines primary and secondary education in 
the Atlantic Provinces. Input and output variables of the educa- 
tion systems of the Atlantic Provinces and of the four Western 
Provinces are compared on an interprovincial and interregional 
basis. "Input" and "output" variables are defined in appropriate 
sections. In general, inputs include pupils (education need and 
education load), teachers (numbers, distribution and qualifica- 
tions), and financial expenditures. School size is also given 
limited consideration as an input, and reference is made to 
school organization. The definition and measurement of educa- 
tional output is one of the most difficult problems in research. 
For the purposes of Part Two, pupil retention and grade comple- 
tion rates are used as the main output measures. Retardation - 
used as a negative measurement of output - refers to pupils one 
year or more older than the modal group for any grade. Retarda- 
tion is related to school failure. 


Part Three turns to a consideration of post-secondary 
education - principally universities, colleges and technical in- 
stitutes. The institutions and their geographical distribution 
are described, together with a brief report on library resources. 
Characteristics and qualifications of teaching staff are examined 
and university teachers' salaries in the Atlantic Provinces are 
compared to those in other Canadian regions. Financial inputs 
are briefly analysed. 


The concluding part, Part Four, examines school-age 
and university-age population projections and attempts to fore- 
cast enrolments to 1986-87 in each of the Atlantic Provinces 
in two categories: (1) elementary and secondary combined, and 
(2) post-secondary. Future numbers of teachers in the two cate- 
gories are also estimated, and, for elementary and secondary 
schools, annual additions to teaching staff are forecast. 


Throughout the study, every attempt has been made to 
present the most recent data available. Despite these attempts, 
some information unavoidably refers to periods four and five 
years prior to the date of publication. However, the relative 
positions described are still very much the same. 
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of education not considered 


Among the several aspects 
in this report is technical and vocational training (except for 


certain post-secondary technical institutes). Demand for and 
supply of skilled manpower in the Atlantic Provinces is the sub- 


ject of a separate report not yet published. 
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PART ONE 


DEMOGRAPHIC AND SOCIOECONOMIC FACTORS 
RELATED TO EDUCATION 


There is evidence that today's educational problems in 
the Atlantic Provinces are rooted in the whole way of life of 
the region, including the low educational attainment of earlier 
generations. Specifically, low educational outputs and high re- 
tardationl/ rates appear to be related more to socioeconomic and 
demographic factors, such as adult illiteracy, family size and 
non-employment, than to such educational factors as the qualifica- 
tions and salaries of teachers. These problems, as manifested 
in the Atlantic Region, are examined in the sections below. 


Within New Brunswick, differences in high school reten- 
tion rates among counties were found to be related more highly to 
family size and to percentage of adult illiteracy than to teacher 
qualifications and salaries. Similarly, in Newfoundland, corre- 
lations suggest the crux of lower educational productivity to be 
the non-literate environments provided by many of the smaller 
outports. The analysis for Nova Scotia presented a less clear 
picture of the variables underlying differences in the education- 
al output of the various counties; there were, however, sugges- 
tions that output is lower in those counties characterized by 
Perec ves, *.arcer tanrites, wreater 1Vliteracy “and lower “levels 
of employment. For Prince Edward Island, with only three coun- 
ties, correlational analysis was not useful. 


Over-all analysis of the 45 counties and census divi- 
sions of the Atlantic Provinces again suggested that retention 
and progress in school are related more highly to socioeconomic 
variables than to variations in educational input. Similar data 
emerge from comparisons among the ten provinces. For the three 
five-year periods 1951-56, 1956-61, and 1961-66, there has been 
migration from each of the Atlantic Provinces and from almost 
all of their census divisions and counties. 


It follows that successful attempts to increase educa- 
tional output must probably go beyond the raising of teachers' 
salaries and qualifications, important as these are. The more 
basic problems of chronic non-employment, adult illiteracy, 
fatalism, and large families are even more critical, and ways to 
counteract their effects upon each succeeding generation will 
need to be found. 


1/ "Retardation" refers to those students who, for whatever 
reason, are over-age relative to the norm for a particular 
grade. 


The remainder of this Part is divided into three sec- 


tions. The first is a compilation of data for the Atlantic ~eray- 


inces on demographic and socioeconomic variables, most of which 
have been identified by studies elsewhere as being related to 
educational productivity. The second section reports the rela- 
tionships that were found for the Atlantic Provinces between 
seven measures of educational output and 20 demographic and so- 
cioeconomic measures that were classified as inputs. Finally, 
the findings are briefly summarized. 


1. DEMOGRAPHIC AND ECONOMIC ASPECTS 


Studies conducted elsewhere have presented rather 
strong evidence that educational achievement is related direct- 
ly to the economic well-being of the community (Rossi, 1961; 
Bloom et al., 1965), to the socioeconomic status of the family 
(Devree  Leso, Helin et ialiy.1951), and tothe degree of literacy 
of the child's environment - particularly his home (Robinson, 
L940), but swnversely,to sizé of family (Nisbet, 1961). | In urban 
areas, educational achievement is usually higher than in small 
towns or rural areas (Downey, 1965). Children from homes whose 
language is other than the dominant one are often at an educa- 
tional disadvantage (Nisbet, 1961). 


In thas,sectivon data-on factors samilar to those cated 
above are examined for the Atlantic Provinces. Included are: 
the 6xtent—of-itliteracy—in—each--of-the~provinces;family size; 
the proportion of the population living in small settlements; 
and characteristics of the labour force, including personal in- 
come.«.,.Vata.are.also presented,on thesextent,oftemigration, 


Educationally Deprived Environment 


A “tractor titat writ ‘be “identified later as relating 
strongly but inversely to educational output in the Atlantic Prov- 
inces is educational deprivation, or illiteracy and functional 
illiteracy, in the social environment. Educationally deprived 
environment is most acute in Newfoundland and New Brunswick, 
among older people, in smaller communities. 


Table 1-1 indicates that, in 1961, in both Nova Scotia 
ana Prince *hdwarta (ks lava 2the “illiterate plus the functionally 
illiterate comprised a proportion of the population similar to 
that in Canada as a whole. However, rates for New Brunswick 
were almost 50 per cent above the national average; for Newfound- 
land, more than, 100 per cent. Moreover,,all, four, Atlantic, Prov- 
inces were below the national average in the proportion of peo- 
ple who have attended university. 


TABLE 1-1] 


Percentages of Population who are Illiterate, 
Functionally Illiterate, and University Educated, 


Atlantic Provinces, 1961 


TL} iiterate 
Functionally plus University 
Illiterate J]literate Functionally Educated 
LhLviterace 


Source: Derived from Census of Canada, 1961. Percentages are based 
on the population 6 years and over not at school Ing tune 
census, the terms “no schooling" and "having less than 


Grade 5" are used instead of "illiterate" and "functional- 
ly iAatena ve: 


Newfoundland 

Table 1-2 shows how illiteracy and functional illit- 
eracy were distributed among Newfoundland's census diversi1ons. 
Everywhere - except on the Avalon Peninsula and in the areas of 
Corner Brook and Grand Falls - one-third of the non-school pop- 
ulation above five years of age was functionally illiterate.L 
In six of these divisions, fewer than 2 per cent had ever attend- 
ed university, a rate just one-third the national average. 


Tables 1=3 and “1-4 4ndicate that, in oC teiiteracy 
was much more prevalent in the smaller settlements of the prov- 
ince where 27 per cent of the population above 10 years of age 
was illiterate or functionally illiterate, compared to less than 
half that rate in the larger settlements, and to less than one- 
quarter that rate in St. John's. Later it will be shown @thac 
when the degree of illiteracy or functional illiteracy of the 
census divisions in Newfoundland was related to the percentage 
of people in the divisions living in settlements under 1,000 pop- 
ulation, the correlation was found to be very high (.91). 


1l/ Differences may be attributable in part to differences in 
the age at which children are admitted into school. 


TABLE 1-2 


Percentages of Population who are Illiterate, 


Illiterate or Functionally Illiterate, and University Educated, 
Census Divisions of Newfoundland, 1961 


| Illiterate 
Census : plus University 
Division Illiterate Functionally Educated 
Illiterate 
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Source: Derived from Census of Canada, 1961. Percentages are 
based on the population 5 years and over not at school. 


TABLE 1-3 


Proportions of Population who are Illiterate, 


by Rural-Urban Residence and by Age Group, 
Newfoundland, 1961 


Age Settlements Settlements All 
Group | under 1,000 1,000 and over St- John's Newfoundland 
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(10+) 5.9 


Source: Derived from Census of Canada, 1961. Percentages are 
based on the population aged 10 and over. 


TABLE 1-4 


Proportions of Population who. are. lia tera.cte 
or Functionally Illiterate, by Rural-Urban Resi- 


dence and by Age Group, Newfoundland, 1961 


Settlements Settlements All 
under 1,000 1,000 and over St.7 donne s Newfoundland 


10-14 ee, ial 0.7 6 
15-19 3.4 1.4 Dae Fae 
20-24 7.9 2.4 ibe] 4.8 
25-34 19.0 1.8 Se 122 
35-44 36.9 iaee0 6. 25.4 
45-64 45.2 2260 10.4 3350 
65+ 64.9 40.9 Cilane 53.9 
All ages 

(10+) 2677 Le bx’s 6.0 18-29 
Meee te a BO eee 
Source: Derived from Census of Canada, 1961. Percentages are 


based on the population aged 10 and over. 


Noteworthy also was the tendency for illiteracy and 
functional illiteracy to be more prevalent in older age groups, 
that is, among the grandparents of today's young chrldren. tne 
parents of today's high Séadol pup wlsis 


Thus, illiteracy in Newfoundland was double the nation- 
al average and was more than twice as prevalent im «sma hbler ysot= 
tlements as in larger ones. In these smaller settlements (where 
47 per cent of the people of Newfoundland lived in 9G) 40 tpex 
cent of those over 25 years of age were functionally illiterate, 
52 per cent of those over 4545 Wtuisan these small settlements 
that the schools face a tremendous challenge, especially since 


it is in these places that problems of teacher supply and school 
plant are most acute.1/ 


New Brunswick 


Illiteracy’ and functional illiteracy;-as shown; in 
Table 1-5, were much less prevalent in New Brunswick than in New- 
foundland, with only the two counties of Kent and Gloucester: hav; 
ing one-third or more of their non-school population above five 
years old in these categories. Only in Kent had fewer than 2 
per cent of that group been to university. However, when compar- 


1/ For supporting data, see Newfoundland and Labrador (1967) 


and Kitchen (1966a). 


TABLE 1-5 


Percentages of Population who are Illiterate, 


Illiterate or Functionally Illiterate, and University Educated, 
Counties of New Brunswick, 1961 


Illiterate 


| ; plus University 
iviterate Functionally Educated 


Illiterate 
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New Brunswick 


Source: Derived from Census of Canada, 1961. Percentages are 
based on the population 5 years and over not attending 
school. 


aot the matwonal average of 13.4. per cent, illiterate or func- 
tionally alliterate.. seven, other New, Brunswick counties, exceeded 
the, national average..,. These, nine,counties comprise. the; north- 
Sastern two-thirds, of, the province. , Similarly, ald counties 

but Albert, Kings and York were below the national average with 
respect to the proportion of people who had attended university. 


Table 1-6 indicates that, as in Newfoundland, the prev- 
alence of illiteracy in settlements under 1,000 was more than 
Gouble the rate for larger settlements. Also, it was more prev- 
alent among older people, those of the age to be parents or grand- 
parents. In the smaller settlements, where 43 per cent of New 
Brunswickers lived in 1961, 21 per cent of those who had reached 
25 years of age were illiterate or functionally illiterate, 28 
per cent of those who had reached 45. About 10 per cent of New 
Brunswick's population were classified as farm dwellers in 1961. 
Of those aged 25 and over, 18 per cent were illiterate or func- 
tionally illiterate compared to 22 per cent of those who had 
reached 45. 


TABLE 1-6 


Proportions of Population who are Illiterate 
or Functionally Illiterate, by Rural-Urban Residence 


and by Age Group, New Brunswick, 1961 


Age | Settlements Settlements Saint All 
Farms under 1,000 1,000 and over John N.B. 


(10+) iy 14.4 6; 3 4.6 10°:3 


Source: Derived from Census of Canada, 1961. Percentages are based 
on the population aged 10 and over. 


Thus, in rural New Brunswick, particularly in the small 
settlements, and especially in the counties of the northeast, the 
schools with meagre resources of personnel and equipment must 
contend against an educational environment that was severely dis- 
advantaged in 1961 and, presumably, remains relatively disadvan- 
taged today. 


Prince Edward Island 


The incidence of illiteracy in Prince Edward Island was 
below the national average and only 60 per cent of that in New 
Brunswick (Table 1-7). Farm dwellers in this province, as 181 te 
dicated in Table 1-8, tended to resemble the inhabitants of the 
larger towns with respect to this variable. However, in smart 
towns, where one-third the people lived in 1961, the incidence 
was double that of larger towns. Moreover, in Kings and Prince 
counties, the proportions with university education were, at 200 
and 2.8 per cent, far below the national average. 


TABLE 1-7 


Percentages of Population who are Illiterate, 
Illiterate or Functionally Illiterate, and University Educated, 


Counties of Prince Edward Island, 196] 


Illiterate 


' plus University 
County Illiterate Functionally Educated 


Illiterate 


Kings 


Prince 


Queens 


Prince Edward 
Island 6.1 h2 23 44 


Source: Derived from Census of Canada, 1961. Percentages are 
based on the population 5 years and over not at school. 


TABLE 1-8 


Proportions of Population who are Illiterate 
or Functionally Illiterate, by Rural-Urban Residence 
and by Age Group, Prince Edward Island, 1961 


Settlements Settlements 
under 1,000 1,000 and over 


Source: Derived from Census of Canada, 1961. Percentages are based 
on the population aged 10 and over. 
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Nova Scotia 


Nova Scotia had less illiteracy and functional illit- 
eracy than the other Atlantic Provinces. However, thereiwere 
counties above the national average for both categories combined 
(Tabke 1-3). notably Richmond (24 per cent), Guysborough (21 
per cent) and Inverness (oper cent): Only 1.9 per cent of the 
population of Richmond county had attended university. Apart 
from Antigonish, Halifax, and Kings, all counties were below the 
national average on university attendance. 


In Nova Scotia, illiteracy was more prevalent on farms 
and in small communities than in the larger settlements (Table 
Pit): 


TABLE 1-9 


Percentages of Population who are Illiterate, 


lliterate or Functionally Illiterate, and University Educated, 
Counties of Nova Scotia, 1961 
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Source: Derived from Census of Canada, 1961. Percentages are 
based on the population 5 years and over not at school. 


TABLE 1-10 


Proportions of Population who are Illiterate 
or Functionally Illiterate, by Rural-Urban Residence 
and by Age Group, Nova Scotia, 1961 


c Settlements Settlements , 
arms under 1,000 1,000 and over Halifax 


Source: Derived from Census of Canada, 1961. Percentages are based 
on the population aged 10 and over. 


Family Size 


An important variable underlying educational output, 
Be’ ondicated earlier in this chapter, is family size, partic- 
ularly number of children. Table 1-11 indicates a major diff- 
erence in 1961 between the family in the five eastern provinces 
and the family in the five western provinces: the family of 
eastern Canada contained 0.5 children more. Also, there were 
more multiple family households. Newfoundland was most atypical, 
with at least 0.5 more children per family than the other Atlantic 
Provinces and at least 1.0 child more per family than the five 
western provinces. Also in Newfoundland there were 50 per cent 
more multiple-family households than in the other Atlantic Prov- 
inces, about three or four times as many as in western Canada. 
Newfoundland was unique in Canada in that for every three house- 
holds there was a person other than father, mother and children. 
Presumably, these extra persons comprised,to a large extent, 
grandparents and unmarried siblings of father or mother. Thus 
two factors - higher incidence of adult illiteracy and greater 
numbers of adults per household - combined to provide for the 
child of the Atlantic Provinces, especially in Newfoundland, a 
far greater probability than for the child of western Canada of 
being reared in an educationally deprived home environment. 


TABLE 1-11] 


Differences in Family Size among the Provinces of Canada, 1961 


Households Persons Children Extra Persons 


With Two or per per per 
More Families Household Family Household* 


Province 


vs no. no. no 

75 520 221, Un 
5.0 2 262 - 
4.8 4.0 2x0 a 
4.6 4.4 Re Ort 
cae 4.2 22 ei 
4.6 357 1226 -0.1 
wal BNL pos? - 

1.9 S10 tea -0.2 
Zin Sol eae -0.1 
Ze3 3.4 a6 =e 
Chew So Teas - 


* "Extra Persons per Household" refers to persons other than one 
average family of two parents plus children. 


Source: Derived from Census of Canada, 1961. 


Small Towns 


Small towns of several hundred people often pose seri- 
ous educational problems. Farm dwellers usually send their 
children willingly to consolidated elementary or secondary schools, 
for it is obvious to farmers as well as to educators that a farm- 
ing community is not a viable educational unit todaydi 7 Nei then 
is a small town. But this is rarely acknowledged by residents. 

As small towns become less viable economically, and as roads and 
communications media render them less significant as social Lina tSe 
often the school becomes an increasingly important symbol of the 
town's identity, something that must be retained i fe Ste side sipos— 
sible. As selective mobility operates to take the capable young 
to’ the’ city’ orto other! parts of theinationsg educational deci- 
sions tend to be made by those to whom local tradition is impor- 
tant. Often, small inadequate schools are retained for other 
than educational reasons. 


A recent Newfoundland study found that the more the 
high school pupils were involved in small communities, especially 
small isolated outports, the more involved with adult illiteracy 
and the less with urban and literate environments, then the more 
fatalistic they were, the less able to see themselves as improv- 


ing their "lot" (Kitchen, 1966b). Thus fatalism is added to 
the impediments to education in small towns. 


The Atlantic Provinces are full of small towns. This 
is perhaps the most striking aspect of the demography of the 
area. Those living in settlements under 1,000 in 1961 (classi- 
fied in the census as "rural non-farm") comprised 35 to 47 per- 
cent of the population in the Atlantic Provinces, about double 
the proportion elsewhere in Canada. Conversely, there were com- 
paratively few people in the Atlantic Provinces who lived in 
large settlements (Table 1-12). 


TABLE 1-12 


Per Cent of Population in Communities of Various Sizes, 


Provinces of Canada, 1961 


In Centres 


Province Rural Urban of 10,000 


Newfoundland 

Prince Edward Island 
Nova Scotia 

New Brunswick 


Saskatchewan 
Alberta 
British Columbia 


Source: Derived from Census of Canada, 1961. 


Economic Factors 


More than ten years ago the Royal Commission on Canada's 
Economic Prospects (1957) commented on the low incomes in the 
Atlantic Provinces, and suggested some underlying causes: 


As previously noted, one of the most striking 
features of the economy of the Atlantic Provinces 
is the disproportionately large number of people 
engaged in marginal activities, subsistence farm- 
ing, fishing and logging, or some combination of 
these. Such occupations are the source of the low 
incomes which seriously affect average earnings in 
the region. 
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Tables 1-13, 1-14, and el=bot Prewadeia oe and 1964 data 


from which several conclusions can be drawn to support the views 
of the Royal Commission. 


1) 


2) 


3) 


4) 


5) 


6) 


7) 


There are proportionately fewer people of the usual 
working age of 20-64. in. thes AtlanticgPToviances than 
elsewhere in Canada. Families of the Atlantic Prov- 
inces, especially in Newfoundland and New Brunswick, 
have more children, and therefore a smaller propor- 
tion of adults than families elsewhere in Canada. 


Smaller proportions of males and females in the At- 
lantic Provinces work, that is, form part of the 
labour force, especially in Newfoundland. Jobs for 
females in the Atlantic Provinces tend to be more 
restricted than elsewhere to professions such as 
school teaching and nursing. 


Of the males working for wages, smaller proportions 
in the Atlantic Provinces than elsewhere are employed 
on a regular basis. 


Levels of salaries and wages are considerably lower 


in the Atlantic Provinces, especially in Prince 
Edward Island. 


Total personal income per capita is lower in the Ath 
lantic Provinces, being less than two-thirds that of 
Ontario in 1964. 


Not only is earned income less in the Atlantic Prov- 
inces, but government transfer payments are no higher: 
Indeed, for Newfoundland, transfer payments per cap- 
ita in 1964 were the lowest in Canada. 


Even when the greater size of the Atlantic fantiey 

is taken into account, personal income per household 
is still ese than 80 per Cent ofmtiie Canadian aver- 
age, less than 70 per cent Of ONntar Lo. 


TABLE 1-13 


Characteristics of the Male Work Force, 
Provinces of Canada, 196] 


-—_——_—-owr mm _ 
| % 
% of Male Labour Male Wage Average 
Province Population Force as % Earners Male 
Aged 20-64 of Males Regularly Salaries 
20-64 Employed* & Wages 
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* Regularly employed means at least 40 weeks annually, at 
least 35 hours weekly. 


Source: Derived from Census of Canada, 1961. Subprovincial 
data are contained in Appendix Table A-3. 


TABLE 1-14 


Characteristics of the Female Work Force, 
Provinces of Canada, 196] 


Female Labour % Female Work Annual Average 
Force as % of Force in Female Salaries 
Females 20-64 Professions and Wages 
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Source: Derived from Census of Canada, 1961. Subprovincial 
data are contained in Appendix Table A-4. 


TABLE 1-15 


Personal Income Per Capita and Components, 


by Provinces, 1964 


Government Total Personal 
Province Earned phere ae irans tien Personal Income per 
Payments Income Household 


al Accounts Income and Expenditure, 


Source: Derived from Nation 
1964.5/048 iS\serand? trom Census of Canada, 1961. 


Emigration 


People have been migrating from the Atlantic Provinces 
to other parts of Canada and to the United States for many years. 
(Howland, «1 S579)» tobe 1-16 sindiicatesmthat tim tue penlods@lJo0 
1961 and 1961-66, there was net emigration from each Of the Ate 
lantic Provinces, and from all but Newfoundland in 1951-56. 


Moreover, there was net emigration from nine of New- 
foundland's ten census divisions in 19560-1961 and from eight in 
1961-66 (see Appendix Table A-5). Labrador, because of the de- 
velopment of iron mines, experienced a net immigration. During 
1951-56 there was net emigration from five census divisions, but 
not from the divisions containing the major urban centres (St. 
John's, Corner Brook, Grand Falls), nor from Labrador nor the 
St. Barbe Peninsula. Prince Edward Island experienced a net em- 
igration from each of her three counties in each five-year period. 
For Nova Scotia, during 1961-66 there was net emigration from 
ail 18 counties; during 1956-1961 from all but Halifax county 
(containing the city of Halifax); and during 1951-56 from all but 
Halifax, Kings, and Colchester (containing Truro). Net emigra- 


tion took place in each of the three periods from 10 of New 
Brunswick's 15 counties. The exceptions were Albert, Kings, 

and York counties for all three periods, and for Saint John 

and Sunbury for 1951-56 and 1956-1961. Sunbury contains the re- 
cently established military base at Oromocto, and the others are 
in the vicinity of New Brunswick's three major cities of Saint 
John, Moncton and Fredericton. Thus, except for certain areas, 
mostly urban, emigration was widespread throughout the Atlantic 
Provinces in each third of the 15-year period ending in 1966. 


TABLE 1-16 


Net Migration*, Atlantic Provinces, 
1961-66, 1956-61, and 1951-56 


Net Emigration ( - ) or Immigration ( + ) 


Province 
1961-66 1956-61 1951-56 


Newfoundland 
Prince Edward Island -4.4 
Nova Scotia PL pa 


New Brunswick 


* Expressed as a percentage (plus or minus) of the population 
in the base year. 


+ Immediately after Confederation in 1949, there was a substan- 
tial movement into Newfoundland from mainland Canada of 
government and business officials, and their families. 


Source: Appendix Table A-5. 
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Table 1-17 shows that population increases were lower 
proportionately in the Maritime Provinces than for Canada as a 
whole in the period 1961-66, and for every decade but one since 
Confederation. In several of these decades Prince Edward Island 
showed declines in population and the other provinces such low 
increases that one can infer that the amount of emigration must 
have been substantial. Moreover, in 1951-1961, the decade of 
highest population increase since Confederation for Nova Scotia 
and New Brunswick, there was, as has been shown above, substan- 
tial emigration. This suggests that in at least some other de- 
cades the rate of emigration must have been even more substantial. 


Appendix Table A-6 indicates that, withwfew excepcicns, 
the counties of the Maritimes reflect the population changes of 
their provinces. However, Halifax county (containing Halifax 
and surrounding metropolitan area) has shown consistently higher 
population increases since Confederation than the province. In 
New Brunswick, Gloucester has consistently been growing more 
rapidly than the province. Restigouche and Madawaska have begun 
to taper off. In recent years, as has already been noted, the 
counties containing Saint John, Moncton, and Fredericton and their 
satellite communities have tended to increase more rapidly than 
the New Brunswick average. 


TABLE 1-17 


Population Increases in the Atlantic Provinces, 


1961-66, and by Decades, 1881-1961 


187] 1881 1891 1901 T1981 1921 1931 1941 1951 
-1881 -1891 -1901. -1911 -1921 -1931 -1941 =1951 —1961 


* No information available prior to 1951. 


Source: Derived from Census of Canada. 


Cultural Integrity 


The Atlantic Provinces and Québec differ from the rest 
of Canada in that few people reside there who were not born there 
(Table 1-18). As extremes, 97 per cent of the people residing 
in Newfoundland in 1961 were born there, as opposed to 47 per 
cent of the people of British Columbia. With comparatively few 
strangers in their midst there would seem to be stronger tenden- 
cies in the five eastern provinces than in the five western prov- 
inces to maintain traditional ways of life. 


Emigration, by increasing interaction with outsiders, 
at least indirectly, would tend to counteract the lack of immi- 
gration. Table 1-18 suggests that there are many former Mari- 
timers elsewhere in Canada, although comparatively fewer New- 
foundlanders. These two sets of data combine to suggest that 
for Newfoundland, almost as much as for Québec, social interac- 
tion is more within the province, less with other provinces, than 
is the case elsewhere in Canada. +/ The increasing emigration 
noted in Table 1-16 suggests that the social insularity of New- 
foundlanders may be breaking down. 


However, one might expect, especially for areas in New- 


foundland, that "proportion born in the province" would be rela- 
ted inversely to educational output. 


TABLE 1-18 


Distribution by Province of Population 
Born in Province of Residence, 1961 and 195] 


% Of Province's % of Canadians 
Population Born Born in the Province 
Province There Still Living There 


Newfoundland 
Prince Edward Island 


Derived from Census of Canada, 1961 and 1951. 


1/ Data on emigration to the United States and other countries 
3 are required for a more complete picture. 


2. DEMOGRAPHIC AND ECONOMIC VARIABLES 
RELATED TO EDUCATIONAL PRODUCTIVITY 


In this section are reported the correlations that 
were found between some 20 variables regarded as inputs, and 
seven measures of educational output or productivity. Findings 
are summarized for each of the Atlantic Provinces, for these 
provinces taken together, and for Canada. 


The Input Variables 


Relationships of socioeconomic and demographic vari- 
ables with educational achievement or productivity have been 
noted by many investigators. Accordingly, in the present study, 
a number of promising input variables were selected to see if 
the expected relationships would hold in the Atlantic Provinces. 
Scores! on each of) the 20 anput van abies ;giandjion the seven out- 
put variables, were obtained for each county or census division 
in the Atlantic Provinces, and for each of the DrOWiit es son 
Canada. 


Educational Deprivation 


For each county or census division three measures were 
obtained of the educational deprivation of the area, the measures 
being calculated from data provided by thes 79612 €ensus:: 


1) Per cent of the population five years of age and 
over, not attending school, who have no schooling 
G@iebiiterate):. 


2) “Pericentiof the population five years of?age and 
over, not attending school, who have no schooling 


or less!’than gradéifive (ilditerate or functionally 
ilvaeterate. 


3) Per cent of the population with some university 
education, or with a universaty degrees 


The notion here is that an.environment of illiteracy, or itunc- 
tional illiteracy will impede a child's educational progress, 
and, contrariwise, that in an area where there are more univer- 
sity-educated people a child's educational progress will be en- 
couraged. The data are shown in Appendix Table A-7- 


Bropontiaonvofl Ghiddrenwan the Population 


Previous studies have suggested negative relationships 
between size of family or similar variables and educational 
achiévement. ‘Three measures were used in the’ presentestudy ; 


1) Children per family. 
2) Persons per household. 
3) Per cent of the population aged 20-64. 
The first two, it was hypothesized, would relate negatively to 


educational output, the third positively. The data used are 
contained in Appendix Tables A-1 and A-3. 


Proportion of Population Urban 


City dwellers generally attain more years of schooling 
than village residents. Accordingly, educational output was 
expected to relate negatively to the first measure, positively 
to the second: 


1) Per cent of the population classified as rural non- 
farm. 


2) Per cent of the population in towns of 10,000 or 
more. 


These data are contained in Appendix Table A-2. 


Economic Variables 
Six measures of the economic level of the county or 

census division were used, the hypothesis being that educational 
productivity would be affected by the area's economic level. Five 
of these correlations were expected to be positive, the sixth 
negative. 

1) Per cent of the male work force in professions. 

2) Average male salaries and wages. 


3) Per cent male wage earners regularly employed. 


4) Male labour force as a per cent of the male pop- 
ulation aged 20-64. 


5) Female labour force as a per cent of the female 
population aged 20-64. 


6) Per cent male work force in primary industries, 


These data are contained in Appendix Tables A-3, A-4 and A-8. 
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Additional Demographic Variables 


Three additional demographic variables were considered 
worth testing: 


Lj, Pex, cont os the population born in the province. 
2) Per cent of the population who are Roman Catholic. 
3) Per cent of the population who speak French only. 


The first of these was used on the expectation that in the At- 
lantic Provinces people who were born in a province and still 
live there would engender in young people a complacency with 


their lot, thereby manifesting a negative relationship with ed- 
ucational output. 


No hypotheses were established regarding the relation- 
ships between educational achievement and Roman Catholicism or 
French unilingualism. However, it was considered important to 
see if any relationships existed in the Atlantic Provinces. 


The data used are contained in Appendix Tables A-9 and 
A-10. 


Measures of Educational Input 


Three measures of educational input were used, one 
expected to be positively related to educational output and the 
last two negatively related: 


1) Per-pupil expenditure on teachers' salaries. 


2) Per cent of all teachers who have two years 
training or Wess* 


3) Per cent of elementary teachers with two years 
trainine soxvaliess:. 


These last three variables were not primarily of interest in 
themselves. Rather were they used as criteria of the importance 
of the other 17 variables. It was decided that, to be regarded 
as significant, the correlation between one of the 17 input Wie ie 
ables and one of the output variables would have to be greater 
than any of the three correlations between the educational input 
Variables and that educational output variable. 


The data are contained in Appendix Table A-1ll. 


The Output Variables 


Seven measures of educational productivity or output 
were used. Two dealt with retention, two with completion, and 
three (negative measures) with pupils over-age in grade (retard- 
ation). Data are contained in Appendix Table A-12. 


Retention 


The two retention measures were devised by Cheal from 
data supplied by a special analysis carried out by the Education 
Division of the Dominion Bureau of Statistics: 


1) Enrolment in Grade 11, 1965, as per cent of Grade 7, 
1961 (adjusted for population change). 


oF sentolment in Grade 12, 1965, as per cent of Grade 8, 
1961 (adjusted for population change). 


These data could be obtained for New Brunswick, Nova Scotia, and 
Prince Edward Island. However, since Newfoundland has no Grade 
12, it was necessary to use the crude measure "Enrolment in 
Grade 10, 1965 as per cent of Grade 6, 1961". 


When correlations were calculated for the provinces of 
Canada, two new measures of retention had to be used: 


I) Per cent of age seven boys, 1952-53'reaching Grade 
Lis by LVbe Os, 


S)yerer cent ot age’sevens girls, 1952-53 réeathing Grade 
11 by 1964-65. 


Completion 


The two completion measures were also devised, and in 
a similar fashion to retention measures, by Cheal: 


sie Pupils passing Grade li, 1965 as per. cent of Grade 
7, 220. (adjusted); 


2). Pupils passing’ Grade 12, 1965 as per cent of Grade 
Sa toos (aujuscted)., 


1/ Adapted from Dominion Bureau of Statistics, Student Progress 
Through the Schools, by Age and Grade 1965, Table 3. For 
Québec a combined figure was obtained by assuming Protestant 
enrolment at age seven to be 10.5 per cent of Catholic enrol- 
ment. 
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These data were obtainable for Nova Scotia and New Brunswick, 
and, on variable 1, for Newfoundland. For Newfoundland there 

was substituted for variable 2, "Pupils passing Grade. 0. 1965 

as per cent of Grade 6, 1961". No comparable data were available 
for Prince Edward Island. 


For the provinces of Canada two similar completion 
measures were devised: 1 


1) Per cent sot age seve boys lo s2ee: reaching Grade 
12 (presumably having passed Grade 11). 


2) Per cent of age seven girls, 195 255, reaching 
Grade 12 (presumably having passed Grade 11). 


Since these last data were unavailable for Newfoundland, that 
province was not included in the provinces of Canada completion 
analysis. 


Retardation 


Three measures of retardation were used, based on data 
supplied by Cheal from the special study by the Education Divi- 
sion of the Dominion Bureau of Statistics: 


1) “Pér cent Grade S pupils oles yeat er mote OVeEr=age 
inw@rade, 1705. 


2) Per cent Grade: 7 pupils one: year Ob Motes es 
Lib eradens 1LUGa. 


3) Per cent Grade 7 boys two; years or morerOVver ake 
Vr orade,  LoGs. 


These data were eValdables for all correlations. 


Summary of Correlation Analysis 


The matrixes showing the correlations between each 
variable and each of the other 26 input and output variables are 
contained in Appendix Tables A-13 through A-18. The Atlantic 
Provinces are considered separately and asa a Region, anagcorie. 
lations are also examined for Canadian provinces. Highlights 
of the important findings are’ summarized below. 


New Brunswick 


. Table 1-19 lists the rank order of input variables 
which were significantly related to measures of educational out- 


dy (hdapted trom Student Progress... 19C. tite 


ees 


TABLE 1-19 


Rank Order of Input Variables Significantly Related to Measures 
of Educational Output, among New Brunswick Counties 


Rank Order on Measures of 
(1) (29-1) 2 a it Ds a a 
4s 


Educational Deprivation 


1. % population illiterate 5 4 5 4 4 3 3 
2. % illiterate or functionally 

illiterate 5s 5 5 5 3 2 2 
3. 2 with university education 8 6 7 6 8 4 10 
Proportion of Children in 

Population 

1. Children per family 3 5 5 3 5 9 6 
2. Persons per household 2 2 5 ] 2 6 5 
3. % population 20-64 ] ] ] 2 Fon19 7 
Proportion of Population Urban 
1. 2 rural non-farm 9 8 
meee in towns of 10,000 
Economic Variables | 
1. % male work force in professions 7 8 8 
2. Average male salaries and wages 
3. % male wage earners regularly 

employed 9 8 9 
4. Male labour force as % males 

20-64 5 8 
5. Female labour force as % fe- 

males 20-64 4 i 2 Z 
6. % male work force in primary 

industries 
Additional Variables 
1. % population born in province 
2. % Roman Catholic ] ] ] 
3. % speaking only French 10 6 7 4 
Educational Inputs 
1. Per pupil exp. on teachers' 

Salaries 11 9 9 9 | 9.) ital by aa 
2. % teachers with 2 years training 

or less 


3. % elementary teachers with 2 
years training or less 


Source: Appendix Table A-13. 


1-26 


put among New Brunswick counties. Considering the output meas- 
tre labelled Retention 1 (enrolment in Grade 11 in 1965 as a per 
cent of Grade 7 enrolment in 1961) it will be seen ih de 
pupil expenditures on teachers! salaries ranked llth. The other 
two measures of educational input ranked even lower. What is 
important is that there were 10 input Variables more Closely rTe= 
lated to retention than per-pupil expenditure on teachers" .sala- 
ries. New Brunswick counties that have lower retention -Tates 
are characterized by smaller proportions of population Wieche 
age group 20-64 (the highest correlation of .03),, by more persons 
per household, more children per family, where women tend not to 
form part of the labour force, where there are? higheryg propore 
tions of illiteracy and functional illiteracy, lower proportions 
of professionals and people with university education. Similar 
patterns can be seen in Table 1-19 withe Trespect tom thes oer 
measure of retention and the two measures of completion. 


The data presented here suggest that the solutions to 
problems of retaining pupils to complete their high school edu- 
Cation must go beyond raising teachers' salaries and insasting 
on more training for teachers, must go beyond raising wage rates 
and expanding secondary industry. Rather do the data suggest 
that the crux of the problem of low educational productivity in 
some New Brunswick counties has to do with large families steeped 
in illiteracy. To confirm this, Appendix Table A-13 displays 
correlations of .95 and higher between size of family in the 
county and the degree jofsil literacy. 


These same input variablés underlie retardation al: 
though there is also the suggestion from Table 1-19 that counties 
with higher proportions of Roman Catholics have relatively more 
pupils over-age in grade. This relationship is discussed further 
in the Newfoundland analysis below. 


Newfoundland 


Table 1-20 highlights the more significant findings 
for Newfoundland. As in New Brunswick, per-pupil expenditures 
on teachers' salaries, and proportion of teachers with two years 
training or less were found to be less highly related to educa- 
tional, output than were many of the demographic, Vartaples. aa oue 
spicuously, measures of educational deprivation were again found 
Slgnizicantly related ‘to retention, .completion and 2 etancauiou, 
Also, higher outputs were associated with the more urban census 
divisions,1/ those having higher proportions,.of people linge) 
towns exceeding 10,000, fewer in towns of 1,000 or less. 


Je Lie Seem at were available for Newfoundland for provincial 
electoral districts only. Accordingly, formulas hadyreoube 


devised by which conversions could be made to census divi- 
sions. 
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TABLE 1-20 


Rank Order of Input Variables Si 


nificantly Related to Measures 


of Educational Output, amon 


Newfoundland Census Divisions 


Educational Deprivation 


1. %@ population illiterate 
2. % illiterate or functionally 
illiterate 


3. 2 with university education 
Proportion of Children in 


Population 


. Children per family 
. Persons per household 
. % population aged 20-64 


roportion of Population Urban 


. 2 rural non-farm 
Ee in towns of 10,000 


Economic Variables 


] 
2 
3 
P 
] 
2 


1. % male work force in professions 
2. Average male salaries and wages 


3. % male wage earners regularly 


employed 

4. Male labour force as % males 
20-64 

5. Female labour force as % fe- 
males 20-64 


6. % male work force in primary 
industries 


Additional Variables 


1. 2 population born in province 
2. % Roman Catholic 


3. % speaking only French 
Educational Inputs 


1. Per pupil expenditures on 
teachers' salaries 


2. %2 teachers with 2 years trainin 


or less 
% elementary teachers with 2 
years or less 


Source: Appendix Table A-14. 


Rank Order on Measures of 
Retention Retardation 
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Contrary to the finding for New Brunswick, higher out- 
puts were associated in Newfoundland with higher proportions of 
Roman Catholics in the division. That, for Newfoundland census 
divisions, the correlation between proportion Roman Catholic and 
proportion in towns of 10,000 or more was .73 suggests that Roman 
Catholicism is not the basic variable underlying differences in 
output. 


In Newfoundland the crux of the lower productivity in 
some census divisions seems to be the illiterate and functional- 
ly illiterate environments provided by many of the smaller out- 
POrcs.. 


Nova Scotia 


The significant findings for Nova Scotia are shown in 
Table I-21. Few of the correlations: were Sagnte leant. pore enc 
first measure of output, no correlation exceeded the criterion 
.60. However, for the second output measure, both "challdrengper 
family" and “per cent of population aged 20-64" were Signi ficane . 
A similar picture is obtained from an analysis of the measures 
of completion. Counties with higher proportions of GTradeis, s 
surviving to pass Grade 12 are counties with fewer children per 
family, higher proportions of the population aged 20-64, and 
smaller proportions of the work force in primary industries. How- 
ever all these correlations aré small. 


Retardation at Grade 8 presents no, significant corre— 
lation, but both, measures. of retardation in) Grade? aver related 
to measures of educational deprivation, to smaller proportions 
of males and females in the labour force, and to larger propor- 
tions of the population born sain the province, 


Thus, the analysis for Nova Scotia presents noyclear 
picture, of the variables underlying dirtérences in Cicmcaucaulon. 
al outputi;or various counties.  There.is. however, come (oucg oo. 
tion that output, is: related negatively to; size? ot tami 
eracy, and unemployment. 


Prince Edward Island 


Prance Edward, island has but..three 'coumetese geance 
correlations based on such a small number of measures are diffi- 
cult to interpret, discussion has been omitted. The correlations 
are shown iin Appendix Tables A-16 and A-17.° Datafor Prince Ed- 
ward Island counties are, however, included in the Atlantic Re- 
gion analysis which follows. 
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TABLE 1-21 


Rank Order of Input Variables Significantly Related to Measures 
of Educational Output, among Nova Scotia Counties 


Rank Order on Measures of 
Retardation 


2 oe ce me CEP HCE ed Oy 


Educational Deprivation 


1. % population illiterate 

2. 2 illiterate or functionally 
illiterate 

3. % with university education 


Proportion of Children in 
Population 


1. Children per family 2 
2. Persons per household 
3. % population aged 20-64 2 


Proportion of Population Urban 


1. % rural non-farm 
ze. » in towns of 10,000 


Economic Variables 


1. % male work force in professions 
2. Average male salaries and wages 
3. % male wage earners regularly 


employed 

4. Male labour force as % males 
20-64 

5. Female labour force as % fe- 
males 20-64 


6. %* male work force in primary 
industries 


Additional Variables 


1. % population born in province 
2. % Roman Catholic 
3. % speaking only French 


Educational Variables 
1. Per pupil expenditure on 


teachers' salaries ] 2 
2. £ teachers with 2 years training 
or less 


3. % elementary teachers with 2 
years or less 


Source: Appendix Table A-15. 
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Atlantic Region 


The important variables for all forty-five counties 
and census divisions of the Atlantic Provinces are identified in 
Table 1222. Since comparative scones ees noteiavailablesionmeneds 
foundland, no correlations were computed for Grade 12 retention 
and completion. Prince Edward Island counties do not form part 
of the correlation for Grade 11 completion. 


For retention to Grade 11, the highest correlation was 
with measures of educational deprivation, namely with p’perngcent 
4lliterate™ and “per cent functionally illiterate". With a cor- 
relation of .64, differences in illiteracy account for some 40 
per cent of the variance among counties and census divisions with 
respect to their retention of pupils from Grade 7 to Grade ‘Il. 


However, successful completion of Grade shlpcornetates 
much less highly with the input variablesy ethe highest; ms 24 
negative correlation écoefficient of .45° (abéutsz0mperreceurees 
the variance) with "per cent of male workers in primary indus- 
tries". "Per cent of male work force in professions" correlates 
41. 


For differences in retardation rates, correlations are 
much higher with demographic and economic variables than with 
the three measures of educational input. Table 1-22 indicates 
the direct relationships between retardation and educational 
deprivation, children per family, 'non-employment", irregular 
employment, and residence in communities of less than 1,000 peo- 
wiles? Forty-six per ‘cent of the variance (r = .68) between coun- 
ties and census divisions with respect to retardation in Grade 7 
is accounted for by the input variable "male labour f OGC Gyjaseca 
per cent of males aged 20-64". 


Canada 


Among the Provinces of Canada there are many high cor- 
relation coefficients between measures of educational output and 
the input variables used in this study. (See Appendix Table A-19.9 
Many of these correlations tend to be overlooked in Table 1-23 
which identifies only those which exceed the criterion coefficient™ 
in this case "per pupil expenditures on teachers' salaries”. 


Table 1-23 indicates that ‘associated@witm Tow comple. 
tion rates and low retention rates are provinces with more chil- 
dren per family, more persons per household... The ichiet: fanding, 
however, is that provinces with higher retention and completion 
rates but lower retardation rates are those with smaller propor- 
tions of people born in the province. In fact, the proportion 
of the variance accounted for by this input variable on the seven 
measures of output ranges from 54 per cent to 77 per cent. This 
reflects the finding from the raw data that, generally speaking, 
in going westward in Canada from province to province, education- 


TABLE 1-22 


Rank Order of Input Variables Significantly Related to Measures 


of Educational Output, among Atlantic Provinces 


Census Divisions and Counties 


Rank Order on Measures of 


CT) oni 2); [cGlbam a decpalt ile oA each) 
] 
2 


Educational Deprivation 


1. % population illiterate 
2. * illiterate or functionally 


illiterate 34. 2 2 
3. 2 with university education RAE 6 
Proportion of Children in 

Population 

1. Children per family 2 6 4h 
2. Persons per household ! 3% 41 
3. % population aged 20-64 
Proportion of Population Urban 
1. % rural non-farm 8 
2. 2 in towns of 10,000 
Economic Variables 
1. % of male work force in 

professions 2 
2. Average male salaries and wages 
3. % male wage earners regularly 

employed 8% 9 
4. Male labour force as % males 

20-64 1 ] 
5. Female labour force as % fe- 

males 20-64 
6. * male work force in primary 

industries ] 
Additional Variables 
1. % population born in province 7 
2. 42 Roman Catholic 
3. % speaking only French 7 
Educational Variables 
1. Per pupil expenditure on 

teachers' salaries a 5 84, 10 

. & teachers with 2 years training 
Or less 


3. % elementary teachers with 2 
years or less 


Source: Appendix Table A-18. 
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TABLE 1-23 


Rank Order of Input Variables Significantly Related to Measures 
of Educational Output, among the Provinces of Canada 


Rank Order on Measures of 
Retention |Completion | Retardation 


Educational Deprivation 


1. % population illiterate 

2. % i]literate or functionally 
Tait verate 

3. % with university education 


Proportion of Children in 


Population 


. Children per family 
. Persons per household 2 
. % population aged 20-64 


roportion of Population Urban 


. % rural non-farm 
2. % in towns of 10,000 


Economic Variables 


j 
2 
3 
P 
] 


1. % of male work force in 
professions 

2. Average male salaries and wages 

3. % male wage earners regularly 


employed 
4. Male labour force as % males 
20-64 
5. Female labour force as % fe- 
males 20-64 


6. %@ male work force in primary 
industries 


Additional Variables 


1. % population born in province ] ] 
2. % Roman Catholic 
3. % speaking only French 


Educational Variables 


1. Per pupil expenditures on 

teachers' salaries 2 3 
2. % teachers with 2 years training 

or less 
3. % elementary teachers with 2 

years or less 


Source: Appendix Table A-19. 
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al output increases and the proportion of provincially-born peo- 
ple decreases. 


The question of causal connection between educational 
output and proportion provincially born should not be dismissed 
summarily. Conceivably, the children of those who stay at home 
depend less on the school for socialization and status achieve- 
ment than the children of migrants. Conceivably also, schools 
may have more to contribute during environmental change than 
during stability. As far as the Atlantic Provinces and their 
subdivisions are concerned, the extent to which lower education- 
al output is a problem depends importantly upon the extent to 
which life in these areas will probably change and the extent to 
which .people desire .1t.to> change. 


3. SUMMARY 


The foregoing analyses have shown that the educatiron= 
al patterns of retention, completion, and retardation, are 
linked importantly with the social and economic patterns of the 
Atlantic Provinces. If retention rates and Completion lates .a1e 
judged to be undesirably low, and retardation rates undesirably 
high, it would seem that proposals for amelioration must somehow 
be able to counteract the influences on school children and pre- 
school children of adult illiteracy in the home, in the extended 
family, and in the community. Also requiring consideration are 
the questions of family size, non-employment, and residence in 
small communities. It seems that the educational problems of 
the Atlantic Provinces are rooted importantly in the culture and 
the family structure of the region. Those charged with planning 
educational arrangements of the Atlantic Provinces or in Specie 
fic counties or census divisions therein, must, therefore, con- 
sider the culture, the values, and the social structure of the 
area. The data here suggest that a program restricted to increas- 
ing educational expenditures along traditional DLineswisrapcacg 
be: ine trective: 
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PART TWO 


INTERPROVINCIAL DIFFERENCES 
IN ELEMENTARY AND SECONDARY EDUCATION 


1. INTRODUCTION 


Section 93 of the British North America Act contains 


two basic provisions which have had far-reaching consequences 
for the development of education in Canada during the past cen- 
tury. It was recognized in 1867 that these provisions were not 
ideal solutions but necessary compromises in order that Confed- 
eration might be accomplished. They have historical roots which 
go back a century and a half before the union (Cheal, 1963). 
These two provisions are: 


1) 


2) 


The provinces have exclusive legislative authority 
respecting .education, 


In any province, legal rights to denominational 
schools which existed at the time of entering the 
union are protected. 


The outgrowth of these provisions has been the evolu- 


tion of 10 distinctive systems of education in Canada. The fol- 
lowing are some of the major consequences of this development: 


1) 


2) 


3) 


4) 


5) 


6) 


7) 


There is no federal office of education in Canada. 


Federal participation in education has been largely 
confined to the field of post-secondary education. 


NOwd Chile Leacency exceptaD Bos. .extstS .s0on either 6 
nat onal on regional basis,.to. collect .and .is- 
seminate information about education and to promote 
research and development in areas of general concern. 


No national policies regarding elementary and se- 
condary education have been developed. 


A strong department of education exists in each 
province. 


Each province has worked out its own pattern of 
local district organization and responsibility. 


Each province has evolved its own pupil organiza- 
tion, curriculum, and examinations. 


8) Each province has developed its own program and 
standards of teacher preparation and cerei) ica 


t10n. 


9) The denominational provision has differential ~ 
effects among provinces in regard to the dts trib 
ution of pupil enrolments and financial support. 


While the inputs of the 10 educational systems, and 
the quality of the interaction among then, are largely determined 
by factors of a provincial nature, the output in terms of social 
and economic abilities is of concern beyond the province. The 
relative contribution which each provincial educational system 
makes toward meeting national manpower requirements is of partic- 
ular interest to economic planners. While recognizing the unique- 
ness of each provincial system its comparison with other provin- 
cial systems is perhaps useful and unavoidable. 


In this part of the study pine major Characteristrcs of 
the school systems of the Atlantic Provinces are compared with 
those of the four Western Provinces on both a regional and an 
interprovincial basis. The purpose of *thi’s *comparrson is CO preg 
vide some frame of reference within which the inputs and outputs 
of education in the Atlantic Region may be evaluated. It is not, 
however, intended that the Western Provinces, either collectively 
or individually, should serve as models. Major improvements are 
continually being made in all systems, and all would disclaim 
having achieved their goals. For several reasons comparisons 
have not been made with the educational systems in the provinces 
of Ontario and Québec. Due to the high degree of industry taliza- 
tion and urbanization in these provinces, together with the size 
of population, comparisons might not be too meaningful. The de- 
gree of complexity in the school systems of the two central prove 
inces is another reason for excluding them from the comparisons. 
In some cases national averages are given, however. 


Section 2 is concerned with differences in inputs be- 
tween and among the provinces of the Atlantic and Western Regions 
with respect to elementary and secondary education. The pupil 
input is analysed in terms of education need and education load, 
and the teacher input in terms of supply and distribution, and 
qualifications and salaries. Total expenditures on education 
are reported and their relationship to financial ability is dis- 
cussed. Sizes of schools and school districts as factors affect 


ing interaction among input variables are given general considers 
ation. 


Differences in educational outputs among the provinces 
of the two regions are the subject of analysis in Section 5. | 
The chief output measure which can be used on an interprovincial @ 
basis is pupil retention rate. Some reference is also made to | 
retardation rates as ‘ad *factor related to pupil retention. Section 
4 gives a summary of the findings of this Part) Gf the fener. | 


| 


2. INTERPROVINCIAL DIFFERENCES IN EDUCATION INPUTS 


This section examines on an interprovincial and inter- 
regional basis four categories of inputs of provincial education 
Systems: pupils, teachers, expenditures and school organization. 
School organization is not so much an input as a factor deter- 
mining the distribution and interaction of inputs. Because of 
this relationship it is reported in this Chapter. Pupil input 
is discussed in terms of education need and education load; 
teacher input, in terms of distribution and qualifications. Ex- 
penditures are analysed on the basis of teacher salaries and 
operating expenditures. Sizes of schools and school districts 
are the variables considered under school organization. 


Education Need 


The term "education need" is used to describe the po- 
tential number of students for whom educational Opportunities 
might be provided at each level of the education SYSTEInn disas 
distinguished from the number of pupils actually enrolled in the 
System, which is described by the term "education load". 


"Education needs" is not an unambiguous term. There 
is no such thing as a "need" for education (either 

by an individual or a society) except in terms of 

the values and goals that happen to be held and the 
total amount of resources available for the pursuit 
of those goals. A country's "needs" for education, 

in other words, depend upon the criteria selected 

and even then can be ascertained only in reference 

to a host of competing needs. (Parnes, 1962: DyvetzZ«,) 


The criteria for determining education need for the 
purposes of this study may be found in the educational goals al- 
ready outlined. Broadly stated, "education need" in a techno- 
logically developed and democratically governed society refers 
to the formal and informal requirements necessary to fully devel- 
op the social and economic abilities of each individual. This, 
of course, assumes that relatively unlimited resources are avail- 
able and could be allocated. Operationally defined, "education 
need" is used in this section of the study to mean the provision 
of suitable education programs and facilities for all young peo- 
ple from the age of 5 to 19, inclusive. This broad age range 
would include almost all pupils who enrol in the elementary and 
Secondary schools of the several provincial systems and would 
also accommodate the age groupings used in census data. 


As thus defined, education need is directly related to 
patterns of population growth and distribution. It is determined 
by such factors as birth rates, family size, age distribution, 
immigration, interprovincial migration, and rural-urban trends. 


2-4 


The pattern of population growth for the Atlantic and Western 
Regions during the period from 1951 to 1966 is given in Table 
7-1, and iljustrated in Figure 2-1. By 1966 the population of 
the Atlantic Region had reached almost 2 million, and that of 
the Western Region 54 million. This total for the Atlantic 
Provinces involved an increase of more than 350,000 during the 
15-year period. However, the percentage increase for each of 
the five-year census periods which it included had been steadily 
decreasing. The percentage increase for 1961-66 was less than 
half that for 1951-56. The decline in growth rate was greatest 
in Nova Scotia where an increase of 8.1 per cent in 195) 5 Oma 
been reduced to an increase of 2.6 per cent Dy 2901-00... ie 
Western Provinces also showed a declining rate of increase for 
each of the five-year periods. 


The distribution of population by age groups is also 
illustrated in Figure 2-1. The 0-4 age group, which had a small 
increase from 1951 to 1956,.4nd-again= trom 1950, Co. lool port 
enced a decrease from 1961 to 1966. The data in Table 2-2 show 
that there were 11,203 fewer children in the 0-4 age group in 
the Atlantic Provinces in 1966 than there were in 1961, a de- 
crease of 5 per cent. This age group increased by 4,276 children, 
or only 0.7 per cent in the Western Provinces. The reduction in 
this age group in Nova Scotia amounted to 5,718 children, or 6 
per cent, in New Brunswick to 5,701, children), or 7 per Cent New. 
foundland was the only province in the Atlantic Region to have a 
slight increase in the population of the 0-4 age group. 


The population increase of the 5-9 age group 1 thenncs 
lantic* Region was about 6,500, or 3 per cent faom L9G.1. to, 19.0 0¢. 
It should be noted, however, that five years before, in 196], 
there were 250,615 children in the 0-4 age group compared with 
243,758 in the same cohort in 1966, a decrease of 7,000. In the 
Western Region the 5-9 age group increased by 60,000 or ll per 
cent during this period, which represented 10,000 children more 
than the number reported in the 0-4 age group in 1961. 


Thétchanging population patterns of the PAtloncic Piov. 
incés ‘are illustrated intFigures 2-2°and 2-3. Phe vper Gent 
change ins population: from"195T "toe L901 "by =single years U1 aeer 
is shown in Pigure 2-2. Also indicated is “the per” cent change 
from 1961 to 1966. During the earlier decade the greatest per 
cent increase occurred in the 9-16 group with the peak at age 12. 
In 1968 this age cohort would be found already in, or about to 
enter) institutions *of higher and’ post-secondary caucaciun ur 

the labour force. Those pupils who were age 12 in 1961 would be 
graduating from high school if they had continued to attend and 
had progressed at “a°normal™“rate. “It is highly probabife™. however; 
that less sehen naltr-wottld st rilabe Sfound “Im school i 170c.. ana 
these would be distributed over several high school grades. 


The lowest ‘percentage incredse during the 1951-1961 de- 
cade occurred at the four-year age level. Children in the 4-9 
age group in 1961 would be represented in the 9-14 category in 
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POPULATION — in Thousands 


FIGURES S-1 
ATLANTIC PROVINCES 
POPULATION GROWTH AND 
AGE DISTRIBUTION, 1951-1966 
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FIGURE 2-2 


Atlantic Provinces Per Cent Change 
in Population by Single Years of Age 


1951-1961 and 1961-1966 


1951-1961 


2+ 


1966. The graph for the 1961-66 period shows a low point at age 
11 and indicates a general levelling off throughout the 10-year 
span from age 4 to 14, The graph also indicates a further drop 
of some 15 percentage points for the youngest group, age 1 to 3. 
This pattern of declining population growth is illustrated for 
each of the Atlantic Provinces in Figure 2-3. 


The implications for education need of this population 
picture are clear. The postwar peak has now passed through the 
secondary schools and moved on into the tertiary systems of edu- 
cation or into the labour force. For the next seven or eight 
years educational need at the secondary level may be expected to 
remain fairly constant at a point considerably below the peak of 
the past few years. Following this eight-year period a further 
decline in level of need may be anticipated. Meanwhile the level 
of need for elementary education may be expected to fall off 
Sharply within the next few years. 


In Table 2-3 will be found the estimated net change in 
the 5-17 population which may be attributed to migration during 
the period 1961-64. <A slight outmigration is indicated for the 
Atlantic Region and a small inmigration for the Western Region. 
The highest rate of outmigration in the Atlantic Region occurred 


in New Brunswick - 1.7 per cent. Saskatchewan had an outmigra- 
tion for the 5-17 age group of 2.7 per cent, the highest in the 
Western Region. In the Atlantic Provinces it would appear that 


migration contributed only a small proportion of the change in 
population for the 5-17 age group from 1961 to 1964. Lower birth 
rates must account for the remainder. 


Another form of migration having implications for edu- 
cation need on a subprovincial basis is that from rural to urban 
areas. Table 2-4 gives the per cent distribution of population 
between rural and urban areas for each of the provinces in the 
two regions in the years 1956, 1961 and 1966. In the period from 
1961 to 1966 an increase of 12 per cent in the urban population 
resulted in 53.6 per cent of the total population of the Atlantic 
Region being classified as urban and 46.4 per cent as rural. In 
the Western Region, during this period, urban population increas- 
“wNael/.2o per cent to become 67.2 per cent of the total, leaving 
the rural population at 32.8 per cent. 


In the Atlantic Region, both rural farm and nonfarm 
populations declined substantially relative to the total popula- 
tion. In 1956 the rural farm population represented 15.5 per 
cent of the total, in 1966 it was only 6.9 per cent. The nonfarm 
population had been 35.2 per cent in 1956, increased to 41.6 per 
cent in 1961 and declined to 39.5 per cent in 1966. From 1961 
to 1966, while the urban population of the Atlantic Region in- 
creased by 12 per cent, the total population increased by only 
4.1 per cent. In Newfoundland the rate of urban growth was double 
the provincial rate, in Nova Scotia three times, in New Brunswick 
four times, and in Prince Edward Island nearly five times the 
provincial rate. 
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FIGURE 2-3 


Per Cent Change in Population by Single Years of Age, 
by Province, 1961-66 
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TABLE 2-3 


Estimated Net Change in Numbers Due to Migration, 
Single Years 5-17, 1961-64 


| Age | Nfld. 7 ea aL Ale oe 


-37 -233 -212 


aaS Ki 
-434 


Alta. 
+182 


Man. 
-164 


G04 
+473 


-36 -231 -205 -162 -430 +176 +485 +69 
-38 -236 -204 -157 -435 +166 +485 459 
-34 -240 -208 -157 -436 +157 +507 +7] 
-35 -240 -212 -161 -444 +144 +530 +69 
-35 -270 -237 -162 -496 +149 $55! +42 
-31 -272 -235 -164 -494 +137 +550 +29 
-33 -274 -255 -161 -493 +138 4557 +40 
-3] -272 -233 -164 -494 +136 +560 +38 
-31 -276 -235 -162 -488 +142 +570 +62 
-35 -304 -28] -165 -630 +201 +638 +44 
-36 -309 -293 -169 -635 +204 +677 ai? 
-4] -323 -308 -175 -651 +199 eECE +93 


Source: .S. Student Progress Through the Schools, 1965, 


TABLE 2-4 


Per Cent of Population Rural and Urban, 
1956, 1961, 1966 


Total Rural 45.9 \|69.3 


10.4 


Farm SA eG eh A3A, 33.0.0 2864 199.7 0707: 4b. ' 
31.7 43.1 41.0 


Nonfarm 


Total Urban 


100,000+ 
30'-99,999 
10'-29,999 
Under 10,000 


. Reg. 


otal Rural 


9 
Farm 23 BAAR: 
Nonfarm 6.3 


Total Urban 


100,000+ : : Vigra a) ; 5.4 8. 38 .8) 94227) 4646 
30'-99,999 - - - TS a he. 339 - oe Zs - - - 3.8 3.4 1.3) 
10'-29,999 5.4 S25 SE 6.9 5.2 743 5.6 3N3 4. 4. 9.4 4 WOe7 5.6 6.2 | 
Under 10, 000 6.6 tae = Fa Ey Wi a me 2a FI Took 3 oe 9.9 11,9 0.5 0.3 2.0) 


Source: Derived from Census of Canada, 1956, 1961 and 1966, 


The relative changes in the rural and urban population 
during the 1956-1966 decade are given on an age-group basis an 
Table 2-5. For each province and region the percentage change 
for the decade is given for the working-age group, the total 
school-age group, and the elementary and secondary groups sepa- 
rately. In the Atlantic Region the total school-age group in- 
creased by 22.2 per cent, while the working-age group increased 
by 7.6 per cent. The percentage increase for the 5-19 group in 
rural areas was 10.3 per cent while the increase in urban areas 
was 36.0 per cent. The working-age group had decreased by nearly 
2 per cent in the rural areas and increased 15.8 per cent in the 
urban areas. The high school group had a total increase Of 5U 
per cent in the Atlantic Region compared with 14.0 pen cent gfor 
the elementary-age group. In each case, the urban ancGrease wae 
substantially greater than the rural increase. 


Among the Atlantic Provinces Newfoundland had the great- 
est increase in both school-age groups, with urban centres again 
showing a much higher rate of growth. The working-age group in 
this province increased in urban centres at only halt the sate 7on 
the school-age population. In rural areas there was a decline Oe 
8.5 per cent in the working-age population. 


Nova Scotia and New Brunswick had population increases 
of approximately the same magnitude for the 15-19 age group, and 
almost the same for the 5-14 age group. The percentage increase 
in urban population was much greater in New Brunswick than in 
Nova Scotia for both the school-age population and the working- 
age population. A 4.7-per-cent increase in the 20-64 working-age 
population in Nova Scotia had to support an 18.1l-per-cent in- 
crease in the school-age population. In New Brunswick an in- 
crease of 7.6 per cent in the working-age population had to sup- 
port 72 20.6=per-cent: increase in, the; school-apespopiwlation. 


In -1961. the..school-age populatiton—comprised 327. 0sper 
cent, of the total population_of the Atlantic Reo 10 eZ orem De me 
cent of the Western Region. In 1966 the school-age population 
eoustituted 40.5 %per cent of the ‘total’ populatvan ingthe Ac cae 
Région and 41.4 in the Western Region, Indications are that ean 
cation need will continue to increase at substantial rates in 
upban, Centres. even, with a decline in birthyrates.,af thespact.ca 
of ‘yural-urban migration continues: ‘In “rural dréas, on, the other 
hand, education need would be expected to fall off rather sharply 
ao a result of both migration and lowe r-birtheraeese 


Comparisons have been made of the relationship between 
the growth of the school-age population and that of the working- 
age population. Since the latter group must support the former, 
this relationship must enter into measures of education need. 
Table 2-6 gives the average number of children per family in each 
of the provinces for the years 1951, 1956 and 1961. The average 
continued to rise for each province during the three five-year 
periods. olLatistics: for 1966. indicate thatva neversal ofmtuiic 
trend will have set in. In 1961 the average number of children 


TABLE 2-5 


Per Cent Change in Population by Age Group, 
Rural and Urban, 1956-1966 


Age Group NT igay P. 6. 


Source: Derived from Census of Canada, 1956 and 1966. 


TABLE 2-6 
Average Number of Children per Family 


Province or 
Region 1951 1956 1961 


Newfoundland 

Prince Edward Island 
Nova Scotia 

New Brunswick 


Atlantic 


Manitoba 
Saskatchewan 
Alberta 

British Columbia 


Western 


Source: Census of Canada, 1951, 1956 and 
1961. 
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per family in the Atlantic Region was 2.24 compared with 1.74 
for the Western Region. Newfoundland had the highest average, 
followed by New Brunswick; British Columbia had the lowest. 
These data indicate that the level of education need would be 
higher in the Atlantic Provinces than in the Western Provinces, 
and highest in the provinces of Newfoundland and New Brunswick. 


For the purpose of making comparisons of education 
need among provinces and regions an index of need has been de- 
veloped and is presented in Table 2-7, columnt*(a). 3-Fhis “tngex 
takes into consideration the relationship between the school- 
age population and the supporting working-age population and 
also recognizes the higher costs of secondary education. It is 
derived by giving a weighting of 1.6 to the population in the 
15-19 age group and expressing the resulting 5-19 populatizomeas 
a ratio of the 20-64 population. The weighting was derived from 
a consideration of the differences in median salaries of elemen- 
tary and secondary teachers with some additional adjustment for 
ematier Glass size. .(See Cheal, 1965: (pe ase 


In 1965 the need index for the Atlantic Region was 
found to be .88 compared with a .71 for the Western Region. New- 
foundland had the highest index of 1.02, British Columbia the 
lowest of .65. These indexes would imply that the working-age 
population of the Atlantic Region would have to make a greater 
financial effort than that of the Western Region to meet its edu- 
cation need. The effort in Newfoundland would have to be more 
than 50 per cent greater than that of British Columbia. This 
factor relates directly to expenditures on education and ability 
CO Support. cducation. 


Baucatzon hoaa 


The number of students-enrolled_an-a *senool system, 
and taking advantage of the educational opportunities it offers, 
constitutes its education load. An index of education load may 
be derived by expressing the ‘enrolment ‘cf \Voung people) tie 
5-19 age group as a ratio of the working-age group of 20-64. As 
With the index of méed, the enrolment figure for they (5-19 age 
group Was weighted by a 1.6 factor. In Table (2-7 acolumn sos 
the index of education load is given for each province of the At- 
lantic and Western Regions for the year 1965. The index for the 
Atlantic Region was .66, for the Western Region .52. Newfound- 
land had the highést .load index (.76) and British Conumouatie 


lowest. (.49)., The provinces ranked in the same order on this stom 
dex as on. the need index. 


From 1956 to 1966 the total school enrolment of the 
Atlantic Region increased by 32.1 per cent, and that of the West- 
crm Region by i535 iper cent 2huIn 01966 ,\2%eper ‘centnes the toca 
population of the Atlantic Provinces was in elementary and second- 
ary schools, compared with 23 per cent in 1956. In the Western 
Provinces 23 per cent of the total population was in school in 


TABLE 2-7 


Indexes of Education Need and Load,* 1965 


F (b) (c) (d) 
Rae. or Load Enrolment 15-19 


Index Index In School 


Newfoundland 

Prince Edward Island 

Nova Scotia 

New Brunswick 

© -Aelantic 4 
Manitoba 

Saskatchewan 

Alberta 


British Columbia 


Western 


* Based upon population estimates. 


Need Index: Population 5-19 as a ratio of population 20-64, 
with 15-19 weighted 1.6. 
Load Index: School enrolment 5-19 as a ratio of population 


20-64, with 15-19 weighted 1.6. 


Enrolment Index: School enrolment 5-19 as a ratio of population 
5-19, with 15-19 weighted 1.6. 


15-19 in School: enrolment 15-19 as a ratio of population 15-19. 
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FIGURE 2-4 


PER CENT CHANGE INPUBLIC SCHOOL ENROLMENT 
1956-1965 BY GRADES,ATLANTIC AND WESTERN REGIONS 
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FIGURE 2-5 


Atlantic Provinces Per Cent Change in Public School Enrolment, 
1956-1965, by Grades 
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FIGURE 2-6 


I 
Western Provinces Per Cent Change in Public School Enrolment, | 


1956-1965, by Grades 
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1966, compared with 19 per cent in 1956. An indication of the 
percentage of the 15-19 population in school is given in Table 
2-7, column (d). The Atlantic Region had 51 per cent ofthat 
age group in school in 1965, the Western Region 58 per cent. 
The range extended from 46 per cent in Newfoundland to 66 per 
cent in British Columbia. Within the Atlantic Region the per- 
centage of boys in school in the 15-19 age group ranged from 
46.8 per cent in Prince Edward Island to 53.1 per cent in Nova 
Scotia. The range for girls was from 40.9 per cent in Newfound- 
land to 50 per cent in Nova Scotia and Prince Edward Island. In 
the Western Region the enrolment of boys in this age group 
ranged from 54.2 per cent in Saskatchewan to 68.2 per cent in 
British Columbia, and of girls from 47.9 per cent in Manitoba 
to 62.6 per cent in British Columbia. 


An enrolment index is presented in Table 2-7, column 
(c) which represents the ratio of the 5-19 enrolment in elemen- 
tary and secondary schools to the 5-19 population. For 1965 
the enrolment indexes were almost the same for both regions. 
On a provincial basis the range extends from .72 in Manitoba to 
-78 in Nova Scotia. The index for each province is affected by 
the admission policies, promotion policies, and dropout rates 
of its schools. For example, in some provinces the public school 
systems enrol pupils in preprimary classes at age 5, while others 
commence public school education in Grade 1 at age Og Ino Neva 
Scotia nearly 18,000 pupils, and in Newfoundland nearly 7,500 
pupils were enrolled in preprimary classes in 1965. e0his ac- 
counted for 9 per cent of Nova Scotia's total public school en= 
rolment and 5 per cent of Newfoundland's. Alberta, on the otheg 
hand, reported no pupils enrolled in this category, there being 
no provincial grants for preprimary education. However, as rd We 
ready shown, Alberta had a higher percentage of the 15-19) age 
group in school than did the two Atlantic Provinces so that the 
indexes representing total enrolments are fairly CLOSE. 


Table 2-8 presents the increase and per cent increase 
in elementary and secondary school enrolments from 1956 to 1966. 
In the Atlantic Region, elementary school enrolments increased 
by 22.2 per cent and secondary school enrolments by 92.8 per 
cent. In 1965-66, 20.4 per cent of the total school enrolment 
in that region was found at the secondary level, compared with 
only 14 per cent ten years earlier. In the Western Region, se- 
condary school pupils accounted for 26 per cent of the total 
school population in 1965-66, compared with 20 per cent in 1955- 
56. There was a 96-per-cent increase in secondary school enrol- 
ments in the West during that decade and a 43-per-cent increase 
in elementary school enrolments. Figure 2-4 illustrates the 
per cent change in enrolment from 1956 to 1965, by grade 57 Lor 
the two regions. Figures 2-5 and 2-6 illustrate this enrolment 


We wb for the individual provinces in the Atlantic and Western 
egions. 


; It is apparent from these tables and figures that a 
considerable increase in education load occurred in all provin- 


Z*21 


ces from 1956 to 1966. This fact is underlined when a weight- 
ing of 1.6 is given to the greatly increased enrolments in the 
secondary school grades. A major part of this increase can be 
attributed to the post-war population bulge which moved through 
the secondary school-age group during this decade. Another con- 
tributing factor, however, was the increased retention rates of 
the secondary schools. This factor will be given further con- 
Sideration in later sections. The levelling off of the second- 
ary school population, which may be anticipated during the next 
decade, could result in a general reduction in education load 
for all provinces as a result of the changing ratio between the 
school-age and working-age population. This trend may be off- 
set, however, by a continued improvement in the holding power 
of the school which would increase the percentage of the 15-19 
age group enrolled. 


Teacher Supply and Distribution 


From 1961 to 1967 there was an increase of 23 per cent 
in the number of teachers employed in the Atlantic Provinces 
compared with an increase of 35 per cent in the Western Provin- 
ces. The increase in the Atlantic Region for elementary teachers 
was 13 per cent, and for secondary teachers 59 per cent. The 
West experienced an increase of 19 per cent in elementary teach- 
ers and 70 per cent in secondary teachers. Table 2-9 presents, 
for each province, the total number of teachers employed and the 
per cent increase for each five-year period from 1951 to 1967. 
Table 2-10 presents, for elementary and secondary teachers Ssep- 
arately, the increase from 1961 to 1967 by province and Fegion. 


The distribution of teachers in each province by sex 
and school level is given for 1966-67 in Table 2-11. Twenty 
per cent of the teachers in the Atlantic Provinces were in se- 
condary schools, compared with 30 per cent in the Western Prov- 
inces. Both regions had about 10 per cent of their teachers in 
combined elementary-secondary schools. In Prince Edward Island 
72 per cent of the teachers were in elementary schools compared 
Wath 57 per cent in British Columbia. 


Male teachers constituted 27 per cent of the teaching 
force in the Atlantic Region and 39 per cent of the teaching 
force in the Western Region in 1966-67. British Columbia had 
the highest percentage of male teachers - 44 per cent, Prince 
Edward Island the lowest - 21 per cent. At the elementary level 
only 14 per cent of the teachers were male in the Atlantic Prov- 
inces compared with 22 per cent in the West. Fifty-six per cent 
of the secondary teachers in the Atlantic Provinces were male 
compared with 67 per cent in the Western Provinces. Among the 
Atlantic Provinces Newfoundland employed the largest percentage 
of male teachers at all levels of schooling. 


In Appendix B, Tables B-1 and B-2 present a distrib- 
ution of teachers by sex, school level, and community size, for 


TABLE 2-9 


Increase in All Teachers Employed, 1951-1967 
Number Employed | Per Cent Increase 


Province or 


Region /1950-51 | 1955-56 1966-67* 
Newfoundland 2,499 3,106 AM Sil 5,644 
Prince Edward Island 719 822 969 ese 
Nova Scotia 4,436 5,586 6,664 8,033 
New Brunswick 3,907 4,636 5,866 6,927 

Atlantic 111,561 14,150 WA tesa ite Zila 22 
Manitoba | 4,990 6,080 7,460 9,432 
Saskatchewan eels: 7,624 8,638 hORNg23 
Alberta 6,788 8,391 11,762 16,358 
British Columbia bemO cH 2 8,539 11,868 16,966 


Western 25,268 30,634 39,728 53R079 


* Derived from unpublished D.B.S. data. 


Source: D.B.S. Salaries and Qualifications of Teachers, 1950-51, 1955-56, 1960-61. 


TABLE 2-10 


Increase in Elementary and Secondary Teachers Employed, 1961-67 


Province or 


1961 1967 No. % 1961 1967 


Newfoundland 3,543 4,353 810 22.9 774 ka 72eh 517 66.8 
Prince Edward Island 812 953 141 7A, 157 365 ZO Sime lS2eo 
Nova Scotia 5,013 5,476 463 9.2 1,651 250 ou) 906 54.9 
New Brunswick 4,359* 4,658 .9 1,507* 2,269 762 50.6 

Atlantic Shy) 15,440 4,089 6,482 25393 58.5 
Manitoba 5,450* 6,092 8 2,010* 3,340 le sso 66.2 
Saskatchewan 6,624 7,192 568 8.6 2,014 SPAT ei| lige Zale 85.3 
Alberta 7,849 9,459 1,610 20.5 3,913 6,899 2,986 76.3 
British Columbia ens Or) 9,762 2395 Si255 4,501 7,204 Fill 


Western 


rh 


27,290 S205 5215 oe 12,438 21,174 


* D.B.S. Estimates for New Brunswick and Manitoba include teachers not reporting that year. 


Source: Derived from D.B.S. Salaries and Qualifications of Teachers in Public Elementary and 
Secondary Schools, 1960-61; D.B.S. Education Division for 1966-67 data. 
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each of the Atlantic Provinces. In 1966-67 45 per cent of all 
teachers were to be found in rural schools and 28 per cent in 
urban centres of 10,000 or more population. A somewhat lower 
percentage of the male teachers than of the female teachers was 
found in the rural areas in all Atlantic Provinces except New- 
foundland. 


During the three-year period 1964-67 the average re- 
tention rate of teachers in the Atlantic Provinces was 83 per 
cent compared with 86 per cent in the Western Provinces. During 
that period, however; the retention rate for the Atlantic Prey= 
inces fe11 from :85.0-per-cent in 1904-65 Co 80.7 pers Centean 
1966-67... In the. Western Provinces «the rate declinedi from, so~6 
per cent to,84.4.per.cent. The Western Provinces /retained about 
5 per .cent..more ‘of their teachers “im the isame ssehool danscuriee 
than did the Atlantic Provinces: British, Columbia and? Nova 
Scotia had an average Tretention rate in the Same Gdistricusor 
about 80 per cent from 1964-67, but Newfoundland had an average 
ot OnlysS per cen t 


A-picture..of the retéention,—losses,,.andsre¢ muicmene 
of teachers .in~1966"°6/,° as dérived, from DJB.S? data, (is) produced 
in Table 2-12 for the Atlantic Provincés and in tapie cs aor 
the Western Provinces. From these tables 1t would appear usar 
the teacher retention rate forthe Atlantre Reg rorras a4 wile 
was Some 2 per “cent below! that’ of ‘thé Western ’Reerons in} upat 
year. British Columbia had the highest teacher retention rate 
of 87.5 per cent, followed by Nova Scotia with 86.3 per cent. 
Newfoundland had the lowest retention rate of 73.4 per cent, and 
also the lowest rate.of retention ian the same ldistricts, poor open 
cent. However, a larger percentage of the losses in Newfound- 
land were attributed to teachers returning for further training 
than was the case in the other provinces. This factor may be 
accounted for by training and certification policies which per- 
mit minimal preservice preparation. 


In 1966-67, the transfer of teachers to other occupa- 
tions accounted for a 7.4 per cent loss in the ceaching | force 
in Newfoundland, compared with a 0.9 per cent loss in Alberta. 
From 1964-67 the percentage of teachers lost for this reason 
increased in Newfoundland, Nova Scotia and Manitoba, but declined 
in Prince Edward Island and Alberta. Marriage and housekeeping 
accounted for about 5 per cent of the losses in the teacher force 
of both Atlantic and Western Regions during the three-year per- 
lod. The percentage of teacher losses through transfer to 
teaching positions in other provinces was about 3.5 pericen twin 
Nova Scotia, Manitoba and Alberta in 1966-67. For the provinces 
reported, the losses through transfers to other provinces would 


appear to be increasing, suggesting a trend toward greater 
teacher mobility. 


In the Atlantic Region 62.8 per cent of the new teach- 
ers in 1966-67 were supplied by training institutions, compared 
with 57.4 per cent in the Western Region. In Newfoundland al- 


Staff 1965-66 


Retention 
District 
Elsewhere 


Total Retention 


Losses 
Training 
Other occupations 
Housekeeping 
Admin. positions in Ed 
Teaching elsewhere 
Other 


Total Losses 


Recruitment 
olleges 
Other training 
Other occupations 
Teachers from other 
provinces 


Total Recruitment 
Staff 1966-67 
Staff Increase 

1965-66 - 1966-67 
* Per cent of 1965-66. 
t per cent of 1966-67. 


n.a. - not available. 


Source: 


Staff 1965-66 


Retention 
4S2rict 
Elsewhere 


Total Retention 
Losses 
raining 


Other occupations 
Housekeeping 


Admin. positions in Ed. 
Teaching elsewhere 
Other 


Total Losses 


Recruitment 
olleges 
Other training 
Other occupations 
Teachers from other 
provinces 


Total Recruitment 
taff 1966-67 
taff Increase 
1965-66 - 1966-67 
* Per cent of 1965-66. 
t+ per cent of 1966-67. 


n.a. - not available. 


Source: 


Derived from D.B.S. 


Derived from D.B.S. 


at 


TABLE 2-12 
Teacher Supply, 1966-67, Atlantic Provinces 


1.728 


| 1,221 | 15.2t] 1,153 | 16.6f| 4,194] 19.19 


3 


unpublished data. 


TABLE 2-13 
Teacher Supply. 1966-67, Western Provinces 


no. % no. % no. % no. % no. % 


51,009 


Oecae 10,500 Tes ore A, 


70.6 BREAD Ae A 
ia a! 980 oi 7 


3 si Bal 
87.5* | 43,057 


mae Re 
bie Ce 
ee «as 
<O me ae 
é AE ay. 
: Pi: ea 
1dBs i eRe > beh, 996 2,360 | 15.2 | 1,966 7,952 
1,313 | 12.4 
4,782 | 45.0 
27326 | 21.9 
2,201 | 20.7 
3,173 | 18.74 | 10,622 | 19.8¢ 
10,923 16,358 16,966 53,679 | 
| 
423 1,207 | 7.7 |} eiera dase 


unpublished data. 
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most 70 per cent of the new teachers came from training insti- 
tutions, whereas in Prince Edward Island only 47.6 per cent were 
supplied from this source. In British Columbia the percentage 
of recruits from training institutions was Slalk (perecent; sthe 
lowest in the Western Region. 


The Western Provinces recruited a much higher percent- 
age of their teachers from outside the province than did the 
Atlantic Provinces. During one period, 1964-67, the Atlantic 
Region received about 9 per cent of its new teachers from other 
provinces, whereas the Western Region recruited 15 permcent sof 
its new teachers in this manner in 1964-65 and 21 per cent in 
1966-67. In British Columbia the percentage of new teachers 
supplied from outside the province had increased from 20 per 
cent in 1964-65 to 28 per cent in 1966-67. In Newfoundland the 
supply from outside sources was 2.2 per cent in 1964-65 and 3.6 
per cent in 1966-67. 


Transfers from other occupations provided 27.8 per 
cent of the new teachers in the Atlantic Region in 1966-67, com- 
pared with 21.9 per cent in the Western Region. Prince Edward 
Island received 37.3 per cent of its’ new teachersi from €hts 
source. Many would undoubtedly be housewives. 


Teacher Qualifications 


Two major variables determine those teacher qualifica- 
tions which can be measured in an objective manner, though it 
is recognized that many subjective criteria’ may* also) enters into 
teacher effectiveness. These two variables are training and ex- 
perience. There are, of course, both quantitative and qualita- 
tive dimensions to both of these variables but this study will 
limit itself to those quantitative measures which can be reported 
objectively: 


Two aspects of teacher experience: considered, aspects 
which may influence a teacher's effectiveness in a school dis- 
trict, are tenure and total experience: Tenure is a term used 
in D.B.S. reports, and in this study,+ to’refer® tommengeugon 
teaching experience in a particular ‘School district eas oppose. 
to total experience, which would also include that gained in 
other districts. There is a basic*assumptioniithat ,Supeicoea 
point at least, a teacher's effectiveness improves with exper- 
ience and that some continuity with the same school district is 


necessary to make the maximum contribution to its educational 
programs. 


Considering Canada as a whole, there was a general 
increase in the median tenure of elementary teachers between 
1961 and 1967, as indicated in Table 2-14. The median tenure 

of secondary teachers showed a decrease during that period in 
four of the provinces and remained about the same in two others. 
This trend could be related to the expansion of secondary school 


TABLE 2-14 


A. Median Tenure,* 
Male and Female Elementary Teachers and Principals 


Province 


t 


Newfoundland 
Prince Edward Island 
Nova Scotia 


New Brunswick 


British Columbia 


| eae caw J a Jl a Oo = 


B. Median Tenure,x 
Male and Female Secondary Teachers and Principals 


Province 


Newfoundland 
Prince Edward Island 
Nova Scotia 


New Brunswick 


Manitoba 
Saskatchewan 
Alberta 

British Columbia 


wn years. +. months... 
t Derived from D.B.S. unpublished data. 


Source: D.B.S. Salaries and Qualifications, 1960-61. 
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enrolments during that period which consequently required an 
increase in the number of new teachers employed. Nova Scotia 
and New Brunswick had the greatest increases in median tenure 
of elementary teachers while the greatest decline in tenure OL 
secondary teachers occurred in Alberta and British Columbia. 
Of the eight provinces reported, Nova Scotia had the highest 
median tenure for elementary teachers (5 years, 2 months) and 
British Columbia had the highest for secondary teachers (4 
years, 0 months). 


The tenure of female elementary teachers is shown to 
be significantly higher than that for male elementary teachers 
in all Atlantic Provinces except Prince Edward Island, which 
had a median for males of 2:4 1/ and for females of 2:2. Nova 
Scotia had the very high median tenure for female elementary 
teachers of 5:6 and for female secondary teachers of 4:1, the , 
highest of all eight provinces. British Columbia had the highest 
rate of tenure for male teachers - 3:9 for elementary teachers 
and 4:3 for secondary. The median tenure for male elementary 
teachers in Newfoundland in 1966-67 was only 1:2. 


In terms of median years of total experience for all 
teachers, all of the Atlantic Provinces, except Newfoundland, | 
would exceed the national average in 1967. However, the median | 
experience of both elementary and secondary male teachers in | 
the Atlantic Provinces was considerably below that of male | 
teachers in the Western Provinces, and considerably below that | 
of female teachers in both regions. In Table 2-15 will be found® 
the median years of experience of elementary and secondary teach-. 
ers, male and female, for 1960-61 and 1966-67. With a median | 
of 10:9 Nova Scotia had the most experienced elementary teachers 
of all eight provinces. Alberta, with a median of 9:0 was the | 
next highest. The differential between male and female element- 
ary teachers on this variable was most pronounced, however, in 
Nova Scotia. The median experience for males was 5:8: and for 
females 11:7. In Alberta the median for males was 7330 ando toy 
females 9:4. At the secondary level the median experience for 
male teachers in Nova Scotia was 7:1 and for females 11:5. Thess 
medians represented the highest in the Atlantic Provinces. The 
median experience of both male and female elementary teachers 
in Newfoundland was the lowest of all eight provinces, being 
3:0 for males and 4:0 for females. Prince Edward Island had the 
lowest median level of experience for male secondary teachers. 


The other major variable associated with teacher quali- 


fications is level of training. Tables 2-16 and 2-17 compare 
levels of training in terms of certificate level, or years of 


1/ .i.e., 2years: and=4 months. 


TABLE 2-15 


A. Median Years Experience, * 
Male and Female Elementary Teachers and Principals 


1960-61 1966-67 | Change '61-67 

Province | aati — | 

Mc UF G11 T GoM Bite fast fam) | Flew TI 

Newfoundland 2:1. 3:4 (2:9.13:0° 470°°3:81 0:9 0:6 0:9 

peance, Edward ISland’ { 4:2 -6:9 6:8 76:8 “8:9 ~B-7') 2° 6°! Sin? 1% 9 

Nova Scotia SPP ee Ay OR OS Baw 10:9 | Da) J: Giesl 22 

New Brunswick CE RE: at Or gs Po;Se- 3,5 Beco leOse ol stalls 2 
| | 

Manitoba Nga ab os0s 1 bth Goo sb etsy a] sae aso 

Saskatchewan 6:4 8:2 7:9 15:4 6:6 6:3 )-1:0 -1:6 -1:6 

Alberta o20-—9:1-—-8:9 )7:3 9:4. .-9:04-037-—0+3°..0:] 

British Columbia SEAT, Rally Aas )735 6:7 6:97) 0:9 -0:9 "20:4 


B. Median Years Experience, * 
Male and Female Secondary Teachers and Principals 


Province 


Newfoundland 

Prince Edward Island 
Nova Scotia 

New Brunswick 


He 
ee 
.] 
ay 
78 
aS 
:0 
29 


 aniyeans : months, 
+ Derived from D.B.S. unpublished data. 


Source: D.B.S. Salaries and Qualifications, 1960-61. 
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TABLE 2-16 


Qualifications by Certificate Level* of Teachers and Principals, 
1960-61 and 1966-67 


Elementary Secondary 


Onis (=) auf 


oOFN FS > Foo 


Po 


Western 


x Years of training beyond junior matriculation. 
t Derived from D.B.S. unpublished data. 


Source: D.B.S. Salaries and Qualifications, 1960-61. 
TABLE 2-17 


Percentage Point Change in Teachers' Qualifications by Certificate Level, 
1960-61 to 1966-67 


Secondary 


Un 


Source: D.B.S. Salaries and Qualifications ,1960-61; D.B.S. unpublished data. 
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training beyond junior matriculation.l1/ In the first column of 
these tables will be found the number and per cent of teachers 
with less than one year of training beyond junior matriculation. 
In some instances they may have had no professional training at 
all, in other cases training may have been limited to a summer 
session of a few weeks. In a small percentage of cases a 
teacher in this category may have qualifications from outside 
the province which are yet to be evaluated and meanwhile would 
be teaching under a special letter of authority. 


When the data for 1960-61 are compared with those for 
1966-67 a general upgrading of teacher qualifications is evident. 
In the earlier year only 12.3 per cent of the elementary teach- 
ers and 61.2 per cent of the secondary teachers in the Atlantic 
Provinces had three or more years of training. In 1966-67 the 
percentages had risen to 21.8 and 71.1. In both years the per- 
centage of teachers with three or more years of training was 
very much higher in the Western Region. In SupUroL, a. te per 
cent of the elementary teachers had three or more years of train- 
ing, in 1966-67 the percentage was 48.6. In the same interval 
the percentage of secondary teachers in the Western Region with 
this level of training had risen from 78.5 to 85.9. The per- 
centage increase in the Western Region for both elementary and 
secondary teachers was almost double that in the Atlantic Region 
during this period. 


In 1966-67, 77.8 per cent of the elementary teachers 
in Newfoundland had one year or less of teacher preparation be- 
yond junior matriculation. In Nova Scotia 24.8 per cent of the 
elementary teachers were in this category, in Saskatchewan only 
3.6 per cent. In Prince Edward Island the percentage was 69.7, 
and in New Brunswick 43.9, for elementary teachers with one year 
or less of training. Manitoba was the only Western Province 
with more than 15 per cent of the elementary teachers in this 
category. 


Table 2-18 presents for each province and region the 
per cent of teachers with degrees in 1960-61 and in 1966-67. In 
the Atlantic Region 16.5 per cent of all teachers held a univer- 
Sity degree in 1960-61. This had changed to 23.4 per cent in 
1966-67, an increase of 6.9 percentage points. In the Western 
Region the per cent of teachers with degrees in 1960-61 was 27.0, 
in 1966-67, 38.4, an increase of 11.4 percentage points. In 
the latter year, the Western Region had 7.8 per cent more of its 
elementary teachers with degrees than the Atlantic Region and 
16.8 per cent more of its secondary teachers. Within the At- 
lantic Region, Nova Scotia had the highest percentage of teach- 
ers with degrees in both elementary and secondary schools. 


1/ In Appendix B will be found a statement prepared by the 

- Canadian Teachers' Federation giving the level of training 
equivalents of the variety of teaching certificates issued 
by the various provinces. 


TABLE 2-18 


Per Cent of Teachers with Degrees, 1960-61 and 1966-67 
1960-61 1966-6/7* 1961-67 
Percentage 
Co Point Change 


2 Se 
‘ 46. ; 


Province or 
Eten. Bieesec. Sec., 1otal Elem 


> WOW WW ive) Wr wood 


g) 
oT 
.0 
4 
4 
9 
a! 
25 
«6, 
4 


Western 


* Derived from D.B.S. unpublished data. 


Source: D.B.S. Salaries and Qualifications,1960-61. 


British Columbia had the highest percentage in the Western Re- 
gion. For elementary teachers the range extended from 2.8 per 
cent in Prince Edward Island to 25.3 per cent in British Columbia, 
and for secondary teachers, from 46.4 per cent in Newfoundland 

to 74.8 per cent in British Columbia. Due to a more rapid in- 
crease in the per cent of teachers with degrees in the Western 
Provinces than in the Atlantic Provinces, the gap in qualifica- 
tions between regions and provinces is widening. The signifi- 
cance of this finding will be given further consideration in 
discussion of education output. 


Teacher Salaries 


Teacher salaries reflect the three variables already | 
considered.- levels: of training, experiences fandstenure,.-) as 
well as differences among provinces and regions in general wage 
scales. In Table 2-19 will be found the median,salaries/of eles 
mentary and secondary teachers in each province for 1960-61 and 
for 1966-67, with the per cent change between these years. For | 
elementary teachers in 1960-61, the median salary in the Atlantig@y 
Region was approximately $2,400 compared with about $4,200 for : 
thesWesternyRegion.-yabout.75.per cent,highers . Theymediangios 
the Atlantic Region increased by 50 per cent between 1961 and | 
1967, while the Western median increased by 25 per cent. This | 
left.a difference, between regionssof aboutasl.700) ose 48uper 


Sone 48 1966-67, a dollar difference only $100 less than in 


In 1960-61 the differential between regions in median 
Salaries of secondary teachers was approximately $2,000, the 
Western median being about 50 per cent higher than the Atlantic. 
From 1961 to 1967 the Atlantic median for secondary teachers in- 


TABLE 2-19 


A. Median Salaries, 


Elementary Teachers and Principals 


1966-67* 
F 


Province % Change 1961-67 


Nfld. Seon Oe ZOr has daD 
Pek «1 D0 Dos BD paddies vue Otee 
ie se 9,090 3,936 3,954 
N.B. 4,067 3,505 

Man 4,702 4,303 

Sask 9,633 4,825 4,940 
Alta. 6,5/:9...5,420 ...5,509 
Be Gy: Schuh nods Ailing Galle U 


95640* 5,704 


B. Median Salaries, 


Secondary Teachers and Principals 


1966-67* % Change 1961-67 
M F T 


ex.Qué.)/6,526 


Derived from D,B.S, unpublished data. 


Ource: D.B.S. Salaries and Qualifications, 1960-61, 1964-65. 
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creased about 35 per cent whilejthe, Western median increased 
about 20 per cent. As a result, by 1966-67 the differential be- 
tween regions had decreased by approximately $100, the Western 
median being some 36 per cent higher than the Atlantic median. 


Differences in median salaries are to some extent 
related to the differences in teacher qualifications which have 
already been reported. In order to indicate the extent to which 
they may be due to factors other than qualifications, however, 
average salaries are examined separately for beginning teachers 
and for teachers with four to nine years experience, for; Various 
levels of training and in rural and urban areas. It- Mis) hypo- 
thesized that teacher recruitment, as well as retention, may be 
influenced not only by starting salaries but by income oppor- 
tunities after a number of years of experience. In Appendix B 
will be found tables which give average salaries for the; years 
1960-61 and 1966-67, and the per cent change between these years9 
for both rural and urban teachers, according to level of teach- 
ing, level of training, and level of experience. 


In 1966-67 the following range in average salaries 
prevailed for the categories of teachers described: 


Elementary teachers with no experience and minimal training: 
$2/555 an Nova scotia to $3,631 in British Columbia. 


Elementary teachers with no experience and ‘four ftojcsevel syears 
£Teiniig: 
$4,000 in Prince Edward Island to $5,786 in Saskatchewan. 


Elementary teachers with four to nine years experience and 
minimal training: 
$3,092 in Nova Scotia to $4,848 in Alberta. 


Elementary teachers with four to nine years experience and four 
to seven years training: 
$5,308 in Prince Edward Island to $7,311 in Saskatchewan. 


Secondary teachers with no experience and two to four years 
training: 


$3,248 in Newfoundland to $5,018 in British Columbia. 


Secondary teachers with no experience and four to seven years 
training: 
$4,132 in Prince Edward Island to $5,843 in Saskatchewan. 


Secondary teachers with four to nine years experience and two 
to -tlree years’ traiiang: 


4,164 in’ Nova Scotia to $6,212 in British Columbia. 


Secondary teachers with four to nine years experience and four 
to seven years training: 


$5,788 in Newfoundland to $7,900 in Saskatchewan. 
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In Appendix B will be found recent provincial salary 
scales for the provinces of New Brunswick and Newfoundland and, 
for comparative purposes, a sample of Salary scales from urban 
and rural districts of Alberta. The higher qualifications of 
teachers in the Western Provinces, together with the somewhat 
higher salary scales, would indicate that current expenditures 
on education are considerably higher in the Western Region than 
in the Atlantic Region. 


Expenditures on Education 


Local and provincial expenditures on elementary and 
secondary education in 1965 are given in Table 2-20. For the 
Atlantic Region about 46 per cent of the revenues came from 
local sources and 54 per cent from provincial sources. In the 
Western Region the proportions were 51.5 per cent local and 
48.5 per cent provincial. In that year 88 per cent of the edu- 
cation revenues in Newfoundland were from provincial sources, 
while in New Brunswick the province provided only 32 per cent 
of the revenues. 


When expenditures on education were related to the 
total revenues of local and provincial jurisdictions, the two 
regions compared as follows in 1965: education expenditures 
comprised 60 per cent of local and 26.5 per cent of provincial 
revenues in the Atlantic Region compared with 49.5 per cent of 
local and 32 per cent of provincial revenues in the Western Re- 
gion. 


The distribution and per cent distribution of school 
board expenditures in 1967 is shown by province in Table 2-21. 
In both regions about 14 per cent went for capital expenditures 
in that year and 86 per cent for operating. In the Atlantic Re- 
gion teacher salaries accounted for 73.6 per cent of the oper- 
ating expenditures, while in the Western Region they accounted 
for 66.8 per cent. Teacher salaries range from 64.1 per cent 
of the operating expenditures in Saskatchewan to 74.9 per cent 
of the operating expenditures in Newfoundland. In the Western 
Provinces a larger proportion of the operating expenses went to 
other services, such as transportation, than in the Atlantic 
Provinces. 


The increase in expenditures on education from 1956 
to 1965 is expressed in Table 2-22 on the basis of "per pupil 
in average daily attendance" and "per capita''. Figure 2-7 il- 
lustrates the change from 1951 to 1965 on a "per pupil" basis, 
and Figure 2-8 the change from 1958 to 1965 on a "per capita" 
basis. The average per-pupil expenditure of $286 in 1965 
represented an increase of 92 per cent from 1956 for the Atlantic 
Provinces, but remained $237 (45 per cent) below the average 
for the Western Provinces. Per-pupil expenditures in the West 
had increased by $231 or 79 per cent during that nine-year per- 
iod. The range among provinces extended from $216 per pupil in 
Newfoundland to $581 per pupil in British Columbia in 1965. 
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TABLE 2-20 


Expenditures on Elementary and Secondary Education,* 1965 


Expenditures as 


Expenditures 


Province or Region 


Local 

$ 000 
Newfoundland 3,426 
Prince Edward Island 2.578 
Nova Scotia 28,819 
New Brunswick 30,906 
Atlantic 65,729 
Manitoba 48,139 
Saskatchewan 56,956 
Alberta 86,427 
British Columbia Oy oe! 
Western 299,356 


Provincial 
$ 000 


AS war eohD) 
4,813 
31,947 
145399 


76,409 
50,290 
50,071 
695159 
927,097 


Zola? 


Total 
$ 000 


28,676 

T3091 
60,766 
45,305 


142,138 

98,429 
107,027 
175,586 
199,931 


5805973 


* Excluding Federal Grant contributions. 


Source: 


Derived from D.B.S. unpublished data. 


TABLE 2-21 


Revenue Source 


Prov. 
% 


Ot 
Total Revenues 
Local 

% 


School Board Expenditures on Elementary and Secondary Education, 1967 


% of Total 


Expenditures As 
Province or }— | 
Region | Total Capital Operating Salaries Other Capital 
oho e eS 
------------------ $ 000 -------------------- 
Nfld. 26,100 3450 22,645 16,960 5,685 
P= Estee 6,685 974 Bi 7Ul 3,887 1,824 
N.S. 54,679 8,048 46,631 34,488 12,143 
N.B. 40,926 4,875 36,051 26,392 9,659 
Atlantic |128,390 17,352 eth Oss: Bila Ae Shl 
Man. 80,774 12,073 68,701 46,040 22,661 
Sask. 99 Le ilis:s O45 86,226 55) 200 30,976 
Alta. 164,897 23,939 140,958 95,991 44,967 
Ber VSS cot mec acy 158,060 105,759 52,301 
Western 530,776 76,831 453,945 303,040 150,905 
Source: Derived from D.B.S, unpublished data. 


Operating 


Salaries 


Salaries 


As % of Operating 


Other 
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TABLE 2-22 


Per-Pupil and Per-Capita Expenditure on Education 


Per Pupil in Average Daily Attendance 


% 
Change Change 
1956 1959 1962 1965* 1959-65 1959-65 


Per Capita 


% 
Increase Increase 
1956 1959 1962 1965 1959-65 1959-65 


Province or Region 


New Brunswick 


Atlantic 
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Western 


Western-Atlantic 


* D.B.S. unpublished data. 


Source: D.B.S. Survey of Education Finance, 1963. 


On a per-capita basis expenditures in the Atlantic 
Region had increased by $39 or 130 per cent from 1956 to 1965, 
and in the Western Region by $64 or 125 per cent. The Western 
per-capita average in 1965 was $46 (67 per cent) above the At- 
lantic average. The range extended from $57 in Newfoundland to 
$124 in Alberta. 


Expenditure levels on elementary and secondary educa- 
tion reflect differences in education load and differences in 
teacher salaries and other operating expenditures. They do not 
necessarily reflect either ability or effort to support educa- 
tion - questions which are not dealt with in this report. The 
ability to support educational programs is a function not only 
of provincial income and the proportion of that income taxed by 
provincial and local government authorities, but also of trans- 
fers from the federal government to provincial governments. In 
recent years there have been significant changes in the system 
of federal transfers to provincial governments which will un- 
doubtedly affect the ability of the Atlantic Provinces to sup- 
port education. However, the impact of these changes on educa- 
tion expenditures has not yet been assessed. 
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School Organization 


Patterns of school organization have been the subject 
of serious study and research in both Canada and the United 
States for more than 40 years. Major attention has been given 
to the two areas of school district organization and school 
centralization. The pioneer form of school district organiza- 
tion - the local district or school section which provided a 
one-room school within walking distance of every home - has grad- 
ually been yielding to larger units of administration and cen- 
tralized schools which could provide a wider range of education- 
al opportunities. 


The chief function of a school district is to make 1¢ 
possible for the citizens of the area to provide for 

the organization, operation and administration of an 
adequate, economical, and effective educational program 
for those who should be educated in and through the pub- 
lic schools. <Any district that fatls«to carry souc Cmes 
function satisfactorily is an ineftfectivesdistrict. me 
ineffectiveness may be due to the attitude of the people, 
to the limited size of the area, to inadequate human or 
economic resources, to-failure to’ recognize or meet 
emerging needs, or, to any combination of these factors. 
(Morphet et al.., 19072  p. 20697) 


Following two successful experiments with large units 
of administration, the Alberta government in the late 1930%s 
introduced a complete plan for the establishment of large school 
divisions in the rural areas: of the) province.” tin) 1965 Chere 
were 59 such large units. The provinces of British Columbia 
and Saskatchewan, and more recently Manitoba, Ontario and Québec 
have also carried out a large-scale school district reorganiza- 
tion... At the present: time New Brunswick, 2s) introducing itsere- 
organization plan which divides the province into 33 large units, 
each including both rural and urban areas.l 


Tablesc-25 indicates the greatly decreased mumbergor 
operating school boards in both the Atlantic and Western Provin- 
ces in 1966 compared with 1960. Over 600 school boards dis-= 
appeared in the Atlantic Provinces, and over 1,700 in the 
Western Provinces during the six-year period. Since 1967 New 
Brunswick has the highest average number of schools under one 
board. Much yet remains to be done in the reorganization of 
school administrative units in the other Atlantic Provinces, 
however, particularly in Prince Edward Island and Newfoundland. 


fy) far a recent review of school district organization in the 
Canadian Provinces see The Organization and Administration 


eae Schools in Canada, Dominion Bureau of Statistics, 
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In a discussion of the desirable minimum size of 
school districts Morphet writes, 


Research shows that reasonable economy of scale cannot 
be attained in districts with a school population of 
fewer than 10,000 pupils. Districts that are smaller 
in size are faced with rapidly increasing unit costs 
for an adequate educational program as the number of 
pupils decreases. In districts of fewer than 1,200 
pupils, the unit costs become so great that such op- 
portunities can seldom be provided. Therefore, the 
minimum acceptable size of school districts should be 
10,000 pupils in all except the most sparsely settled 
areas where the minimum should be established at not 
less than 5,000... (Morphettetval jy (laGve sip 7 


The Royal Commission on Education and Youth (Newfound- 
land and Labrador, 1967) gave some consideration to school dis- 
trict reorganization in that province, a problem complicated by 
the denominational form of organization. ~lts!reportys tated: 


One of the basic problems of Newfoundland educa- 
tion is the large number of school boards in the 
Province serving relatively few students. A sparse 
population, denominational differences, community 
rivalries, and the lack of adequate transportation 
and communication services are among the reasons why 
only 22 out of a total of 270 boards in 1965-66 served 
1,000-pupils or morew...2« Some 40-boards hadmtewer 
than 100 pupils in their charge, and another 64 had 
from 100 ‘to 199 °pupils.- A ‘total of +200 bosrdstorar. 
per “cent Served fewer than 500 pupils. 


Small school boards cannot provide economically 
the services needed for modern education. They cannot 
employ a director of education to advise the board or 
give leadership to the teaching staff. They generally 
provide small schools with inadequate facilities and 
restricted educational programmes. They find it diffi- 
cult to attract and hold quality teachers and princi- 
pals and are unable to provide specialized services 
such as health programmes, guidance, library facilities, 
audio-visual aids, auxiliary classes, and instruction 


En. Muse, art, physical education, *indlstrialvartereand 
home economics. 


An eventual outcome of the establishment of larger 
units of administration is some degree of centralization of 
school facilities. As reorganization of districts results in 
an equalization of financial resources and responsibilities, 
so centralization of facilities helps to equalize and extend 
educational opportunities. The size of school, as well as the 
Size of school district, is an important factor in determining 
the degree to which professional resources can be attracted, 
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held, and effectively utilized. A trend toward school centrali- 
zation is indicated in Table 2-23 which shows a reduction of 
1,000 schools in the Atlantic Provinces from 1960 to 1966, and 
at the same time an increased school enrolment of nearly 63,000. 
In 1960 there was an average of four teachers per school; in 
1966 the average had increased to six. The average enrolment 
per school was 108 in 1960 and had increased to 158 in 1967. 
Only a small beginning, however, has been made toward solving 
the important problems of school centralization. 


Table 2-24 indicates the per cent change from 1960 to 
1966 in school boards, schools, classrooms, teachers and pupils. 


In relation to minimal school size Morphet has stated, 


Whenever practicable an elementary school should 
have sufficient pupils to warrant at least 2 teachers 
per grade or age group, and a junior or senior high 
school should have at least 100 pupils in each age 
group. Elementary and high schools having at least 
twice this minimum are usually in a position to pro- 
vide a more adequate program at a more reasonable cost. 
(Morphetect alserilg67sinpe1271.) 


Using Morphet's criteria, and adding one more - that 
not less than three grades should constitute an educational 
unit - the minimum size of school that might operate with any 
degree of efficiency and effectiveness would be a six-room 
school. Such a unit might be suitable for the primary grades 
where transportation distances were great. A six-grade element- 
ary school organization would require a 12-room school, and an 
eight-grade elementary school a 16-room school. Using Morphet's 
criteria for high schools, the minimum size of a three-grade 
high school would be 300 pupils, or 12 rooms, of a four-grade 
high school 400 pupils or 16 rooms. 


In 1966 there were 400 schools in Nova Scotia and 
nearly 900 in Newfoundland which would not meet the minimum 
standard of six rooms. Over 78,000 pupils attended these small 
schools. There were an additional 106 schools in Nova Scotia 
and 141 in Newfoundland which had six to eight rooms, accommoda- 
ting another 36,000 pupils. In Nova Scotia 59 per cent of all 
schools had eight rooms or less in 1966, and accommodated 22 
per cent of the total school population. In Newfoundland 87 
per cent of all schools were in this category, accommodating 57 
per cent of all pupils.1/ 


1/ For a discussion of the inadequacies of small schools see 
~ Newfoundland and Labrador (1967) and Downey (1965). 


Per Cent Change in School Organization, 1960-66 
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If all. schools. ofsless than )saixg rooms, were, toebe Tee 
placed with classrooms in centralized schools, with an average 
enrolment of 20 pupils, it would be necessary to build 1,150 
classrooms in Nova Scotia and 2,764 in Newfoundland. 
be the equivalent of 77 fifteen-room schools in Nova Scotia and 
184 fifteen-room schools in Newfoundland. 
$20,000 Ree classroom, this building program would represent a 


cost of 


This would 
Using an estimate of 


23 million for Nova Scotia and $55 million for New- 


foundland. The estimate of cost is’ based upon’an, analysasiof 
costs in Alberta over a three-year period, and represents an 
average cost for both elementary and secondary schools and in- 
cludes all ancillary space such as libraries, gymnasiums, offices, 


etc., and some landscaping. 


To replace all schools of eight 


rooms or less would cost Nova Scotia an estimated $65 million, 
and Newfoundland $82 million. 


This basis of estimating centralization needs was not 
used for either New Brunswick or Prince Edward Island as the 
departments of education in these provinces already had pre- 


liminary plans for centralization drawn up. 


Using the number 


of classrooms provided for in these plans, and an estimate of 
$20,000 per classroom,the capital cost in New Brunswick would 

be $55 million and in Prince Edward Island $12 million, to carry 
out their programs. If these estimates are combined with the 
estimated replacement costs of schools of less than six rooms 

in Nova Scotia and Newfoundland, a total of $145 million would 
be required to provide a minimum centralization of education 
LACiIstties in} the Atlantic Provinces. 
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Summary 


This section has compared the inputs of the education 
Systems of the Atlantic Provinces with those of the Western 
Provinces in terms of pupils, teachers, expenditures, and school 
organization. It has shown the growth which has taken place in 
education need in all provinces during the last decade and in- 
dicated that this need for education may be beginning to level 
off with the falling birth rates, though increased school reten- 
tion rates may tend to offset this trend. The higher birth 
rates in the Atlantic Provinces have resulted in a higher ratio 
of school-age population to working-age population resulting in 
a greater education need in that region than in the Western 
Region. 


Education load, in terms of the proportion of the 
total population enrolled in public schools, has been somewhat 
greater in the Atlantic Region. In both regions education load 
has shown a very marked increase in the last 15 years, partic- 
ularly at the secondary level. There are some differences in 
distribution of the load among age levels, with some provinces 
having a higher percentage of five-year-olds in preprimary 
classes, whereas other provinces had a higher representation of 
the 15-19 age group in high school. 


Expenditures on education per pupil and per capita 
were considerably lower in the Atlantic Region. Expenditures 
per pupil ranged from $216 in Newfoundland to $581 in British 
Columbia, and expenditures per capita from $57 in Newfoundland 
to $124 in Alberta. These differences reflected differences in 
teacher salaries and other operating costs. The median salary 
for elementary teachers in the Atlantic Region was $1,700 below 
that of the Western Region, and the median salary for secondary 
teachers $1,900 below. This differential may be accounted for 
in part by lower teacher qualifications, and in part by lower 
wage scales in the Atlantic Provinces. 


A limited examination was made of factors “erating to 
school organization with particular emphasis on school district 
reorganization and centralization of school facilities. The 
Capital investment necessary to replace the large number of 
small schools by more adequate centralized units is of the order 
of $145 million. 
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3.  INTERPROVINCIAL DIFFERENCES IN OUTPUTS 


The measurement of educational output is one of the 
most difficult problems in educational research.l/ This is due 
in part to the generality and complexity of education goals, in 
part to the problems of differentiating between those learnings 
which can be attributed to schooling and those gained elsewhere, 
and in part to the difficulties of developing valid and reliable 
measures of those outcomes of education which can be specifical- 
ly defined and isolated. Because of provincial autonomy in 
educational matters, each province in Canada has independently 
determined its own standards and evaluative practices. This 
makes any interprovincial comparisons of education output both 
difficult and hazardous. 


A traditional feature of Canadian school systems has 
been the external examination prepared and marked at the provin- 
cial level. At one time such examinations were common at every 
grade level from the completion of elementary schooling to high 
school leaving. During the past few decades, however, consider- 
able modification of this procedure has taken place. Neverthe- 
less the practice still prevails of holding provincial examina- 
tions at the termination of the high school program either to 
set matriculation standards for university entrance, or to de- 
termine levels of attainment for a general high school diploma. 
The grade level at which these examinations are given varies 
from province to province according to the length of the high 
school program. In some provinces this program terminates at 
Grade 11, in others at Grade 12,. and in still otherssac, Grade 
13. Practices also vary among provinces with regard to external 
examinations at grades below high school leaving. 


One measure of educational output sometimes used in 
Canadian studies has been graduation rates at the "junior matric- 
ulation" level. Some suggestion of the measurement of quality 
as well as quantity of output is implied ‘in, thewuse ofsthis 
measure. A number of difficulties arise, however, with the use 
of this indicator. Many provinces no longer use the standard 
called "junior matriculation" and have neither external nor in- 
ternal examinations to mark it. As it is commonly applied it 
refers to different grade levels in different provinces: .aim 
Nova Scotia and Alberta, for example, "junior matriculation” is 
designated as Grade 11 while in New Brunswick and British 
Columbia it is Grade 12. British Columbia has a Grade 13 which 
is considered to be "senior matriculation", hence, Grades iZ.i16 
accepted as ''junior matriculation". Alberta, on the other hand, 
which terminates secondary education with Grade 12, has desig- 
nated it as "senior matriculation" and Grade 11 as "junior ma- 
triculation". Yet is is very common for Grade 12 students in 


1/ For a discussion of the problems associated with a produc- 
tivity index for education see Benson (1961): p. 351-353. 
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Alberta to take two years to complete that grade, thus many 
have in effect a 13th year. This is illustrated by the fact 
that there were 1,407 more students in Grade 12 than in Grade 
11 in 1965 in that province. Normally a considerable dropout 
might have been expected between these grades. 


For the purposes of making interprovincial compari- 
sons in this study the measure of education output used will 
be the retention rate of students to Grade 11. Grade 11 is 
selected because it marks the last year of high school in New- 
foundland, and because students may be admitted to university 
in some provinces after reaching this standard. Retention rate 
is a measure of the holding power of the school and represents 
the years of schooling attained by school leavers. Years of 
schooling is a measure often used by economists in estimating 
the stock of education in the labour force. It is a readily 
obtainable, objective measure of education output which can be 
applied on an international, interprovincial, or subprovincial 
scale. It is, admittedly, a very rough indicator of the quan- 
titative aspects of the productivity of education systems, and 
gives no indication of its qualitative aspects. 


Pupil Retention Rates 


Using a cohort survival method, the Education Division 
of the Dominion Bureau of Statistics_has carried out two nation- 
al studies of pupil retention rates.+/ The first study, pub- 
lished in 1960, followed selected eight-year-old cohorts in 
1948-49 through the school systems to 1958-59. In the second 
study, published in 1965, similar cohorts were followed through 
the schools in the period from 1951-52 to 1963-64. The major 
findings of these studies, as they relate to the provinces of 
the Atlantic and Western Regions, are presented by means of line 
graphs in Figures 2-9 and 2-10. These figures illustrate the 
considerable improvement in retention rates attained by all 
provinces in the interval between these studies. They also in- 
dicate quite clearly that the holding power of the schools in 
the Atlantic Provinces was considerably below that of the schools 
in all the Western Provinces in both studies. This finding con- 
forms with data already presented in Table 2-7, column (d), 
which showed a higher percentage of the 15-19 age group in school 
in the Western Region than in the Atlantic Region. 


Using Grade 11 as a cut-off point, for reasons already 
stated, Figure 2-11 illustrates the differences in retention 
rates among the provinces of the two regions as reported in both 
studies. The improvement already noted during the six-year in- 
terval was more marked in some provinces than in others. In the 
Atlantic Region, New Brunswick showed the greatest improvement 


1/ Dominion Bureau of Statistics. Student Progress Through 
= the Schools by Grade, 1960; and Student Progress Through 
the Schools, by Age and Grade, 1965. 
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in retention rates, Prince Edward Island the least. Among the 
Western Provinces, Saskatchewan had the highest rate of in- 
crease, British Columbia the lowest. However, there continues 
to be a very wide range in retention rates among provinces, 
though there is some indication that this may be narrowing. 


In the second study the estimated retention rates are 
given for boys and girls separately. From a labour force stand- 
point, a significant fact illustrated in Pigure) 2-Pieis that a 
higher percentage of girls are retained to Grade 11 than boys 
in all provinces except Newfoundland. The difference between 
retention rates of boys and girls is particularly marked in 
Nova Scotia where it reaches 14 percentage points. In that prov- 
ince 60 per cent of the girls were retained but only 46 per cent 
of the boys. In New Brunswick the retention rate for boys was 
50 per cent and for girls 57 per cent; in Prince Edward Island 
it was 38 per cent for boys and 43 per cent for girls. ae 
Alberta 80 per cent of the boys were retained and 82 per cent 
of the girls; while in British Columbia 78 per cent of the boys 
and 79 per cent of the girls were retained to Grade 11. Table 
2-25 reports the figures for boys and girls separately at each 
grade (ove |’. 


TABLE 2-25 


Estimated Retention Rate by Grades, 1952-54 to 1964-65 


2 6 7 8 9 10 11 12 3 
B G B G B G B G B G B G B G B G 


Province 


Newfoundland 
Prince Edward Island 
Nova Scotia 


100 wisy GE 39798 81 86 6Smeic Silo 4 43 40 
100 94 96 925-91 80 82 66m) 73 SEES} Sous Zo eo 
100 96 97 94 96 88 93 80 85 69 81 46 60 ZAR ELL 


New Brunswick 100 100 | 99 100} 98 100] 89 94] 84 82] 62 68 | 50 57 | 29 36 
Qué. RC 1000100) 2925 -96,| 88 921° (80: Foul 670165}, 47° 48 | 38 37° 100? 
Pr. 100 100 | 100 100| 87 91) 74 70| 74-70) 70 69 | $4 58 | 6 4 
Ontario 100 100 | 100 100 | 100*100*, 94*100*| 92* 98*| 73% git) s2t e2t) ast sat | 244 284 
Manitoba 100 100 | 95 95] 90* 934 90* 93*] 85 86*| 73 72 | 72 71 | 46 40 
Saskatchewan 100 100 |100 100} 100 100) 98 100] 97 99} 82 83 | 74 81 | 64 62 
Alberta 100 100 }100 98/100 96) 97 92) 93 91/ 81 83 | 80 82 | 54 50 
British Columbia 100 100 | 100 100} 100 100| 100 100} 96 95; 89 90 | 78 79 | 64 62/12 8 


* Formula method. 


t Based on Annual Report of the Minister of Education. 


# Based on grade factor (3-year average). 


Ow 
iow 


sources, —DBos. 


Student Progress Through the Schools by Age and Grade, 1965, p. 13. 
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An examination of Table 2-26, which reports retention 
rates of boys and girls by age, reveals that in Nova Scotia 49 
per cent of the boys age 17, and 45 per cent of the girls of 
that age, were retained in school. Similarly in New Brunswick 
45 per cent of the boys age 17, and 39 per cent of the girls, 
were retained. These data would seem to contradict the findings 
reported in the previous table, 2-25. The explanation lies in 
the differences in retardation rates between boys and girls 
which are reported below. While more boys may be retained than 
girls they do not achieve the same grade level before dropping 
out.+ 


TABLE 2-26 


Estimated Retention Rate by Age in Elementary and Secondary Schools 


(Cohort Survival Technique) 


NOTE: Ontario data not available. 


Source: D.B.S. Student Progress Through the Schools by Age and 
| Grade, 1965, p. 23. 


1/ A report of some international studies of failures and drop- 
"outs is given by Ferrez (1961). 


Pupil Retardation Rates 


The facts just presented relative to the differences 
between sexes in retention rates lead to an examination of 
differences in retardation rates. Retardation is related to 
school failure and is defined in this study as being one year 
or more older than the modal group for any grade. For example, 
the modal group for Grade 3 would be age eight. Any pupil in 
that grade who was 10 years old would be considered as “one iyean 
over-age in grade, an ll-year-old would be considered as two 
years over-age in grade. This definition allows for differences 
in school starting age due to birth dates, but in so doing ac- 
tually underestimates the retardation rate. Figure 2-La ahr 6= 
sents, for each of the provinces in the two regions except 
British Columbia,1/ the percentage of students one year or 
more over-age in grade. 


It is readily apparent that the retardation rates are 
very much higher in the provinces of the Atlantic Region than 
in the Western Region. It should also be noted that the retar- 
dation graphs for the Atlantic Provinces peak at an earlier 
grade level than do those of the Western Provinces. This peak 
marks the grade at which pupils who are over-age in grade begin 
to drop out of school. Had they not left school the graph 
would continue to rise or at least remain on a plateau. After 
Grade 9 there is a fall-off in retardation rates in all proving 
ces indicating that some pupils in this category, having reached 
the legal leaving age, are dropping out. 


The per cent of Grade 7 pupils over-age Tnperade rs 
shown in Figure 2-13. For the provinces of the Atlantic Region 
retardation rates in 1961 are compared with those int 1965/4 Ne 
general pattern of change is apparent. Retardation rates drops 
ped in Newfoundland and New Brunswick, remained about the same 
in Nova Scotia, and increased in Prince Edward Island. The bar 
graphs in this figure also indicate the proportions of those 
one year behind their age group and those more than one year. 
Rates for boys and girls are indicated separately. In some 
provinces almost half have experienced two or more years of 
failure. The percentage in the over-age category would appear 
to be higher in the Atlantic Provinces than in the Western Prov- 
inces. In the Atlantic Region as a whole, the retardation rates 
for boys are about double those for girls at the Grade 7 level. 
The percentage two years or more over-age in grade in these 
provinces is also higher for boys than for girs 


1/ British Columbia is omitted only for the sake of pictorial 
clarity since its line would fall between or overlap those 
of Manitoba and Prince Edward Island. 
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TABLE 2-27 


Percentage of Grade Enrolment that is Re eating the Grade 
(Calculated from data for school years 1961-62 to 1963-64) 


Province 


Newfoundland 


Prince Edward Island 


Nova Scotia 


New Brunswick 


Source: D.B.S. Student Progress Through the Schools, by Age and 


Grad ex! 9] 965:.0 pio Wie. 


The figure just considered presents the cumulative 
effects of retardation to the Grade 7 level only. For Newfound- 
land and New Brunswick this grade represented the peak of retar- 
dation rates, for other provinces it would be Grade 8 or 9. In 
Table 2-27 will be found a D.B.S. estimate of the percentage of 
each grade enrolment that was repeating the grade, based on data 
for 1961-62 to 1963-64. Grade 1 is omitted for this table, 
though retardation is widely practised at this level to compen- 
sate for lack of readiness for learning at the time of entering 
school. In 1964-65, 14 per cent of the Grade 1 pupils in New- 
foundland, New Brunswick, and Prince Edward Island were repeating 
the grade. In Nova Scotia, 7 per cent were repeating. In each 
case about 60 per cent of the repeaters were boys. This higher 
failure rate for boys continues at each grade level until Grade 
8 when some of the failures have dropped out of school. This 
distinction in failure rates between boys and girls disappears 
after Grade 4 in Alberta. 
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When this picture of retardation rates is coupled with 
the picture previously presented of retention rates, the serious 
implications of retardation policies for education output become 
apparent. 


There is probably no school system in the world which 
is not in one way or another concerned about a propor- 
tion of pupils who fail. Such failure, as studies in 
the past fifty years have repeatedly shown, is costly 
in terms of the efficiency of the school system it- 
elf. This is not to say that’ aldjfarlure 1s) to ve 
avoided or indeed that it can be (We do,” however, 
need to know just what the extent of the problem may 
be in any school system and we should be in a position 
to go some way toward so controlling it thatwenere= ce 
waste neither of teaching time and effort nor of the 
human capital represented by the failing pupils. (Wall 
and “Olson 1962).) 


Perhaps more serious even than the cost offal lure: co 
the school system is the cost of failure to the pupil himself. 
"Competent observers, who have made an astute assessment of what 
has happened recently, see failure as the fundamental reason 
for violent discontent - failure as evidenced by poverty, slums, 
unemployment, racial tensions, abysmal insecurity and what have 
you.’ “(Campbell 1967 .)) 


Associations Among Inputs and Outputs 


The association between expenditures on elementary 
and secondary education per pupil, and retention rate to Grade 
11, is shown in Figure 2-14. In this figure the retention rates 
of the two cohort studies are plotted against expenditures for 
1956 and 1962. A very high association is shown. In Figure 
2-15 median salaries of teachers are plotted against retention 
rates, showing a still higher correlation with the results of 
the two studies. By plotting the results from two studies in 
this manner, comparisons can be made on a longitudinal basis 
for each province. It is clearly apparent that expenditures 
on education, particularly as expressed in teacher salaries, 
correlate very highly with retention rate. Teacher salaries, 
as has been pointed out, reflect both differences in qualifica- 
tions and scale differences among provinces. It is difficult 
to compare teacher qualifications using only a single measure; 
however, in Figure 2-16 retention rates from the two studies 
are plotted against the per cent of teachers with minimal train- 
ing qualifications;.: Again a correlation results: 


It is well known that association does not necessarily 
imply causation. There appears to be little doubt, however, 
that improvement in teacher qualifications is an important fac- 
tor in the improvement of retention rates. A high correlation 
is also found between retardation rates and expenditures on 
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FIGURE 2-14 
Association of Expenditure Per Pupil with Retention 
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FIGURE 2-15 
Association of Teachers’ Salaries with Retention 
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Association of Teacher Qualifications with Retention 
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education and, as would be expected, between teacher salaries 
and qualifications and retardation rates. Those provinces with 
better trained teachers have a lower retardation rate and a 
higher retention rate. 


4. SUMMARY 


In this section the findings relative to the inputs 
and outputs of the educational systems of the Atlantic and 
Western Regions of Canada are outlined in summary form. 


Pupil Population 


In the Atlantic Region the Percentage Increase in Population 
from 1956-1966 was Approximately Half that of the Western Re- 
gion. 


The Atlantic Region experienced a total population increase of 
approximately 12 per cent during the 1956-1966 decade, compared 
with an increase of about 24 per cent for the Western Region. 
Within the Atlantic Region, Newfoundland experienced the high- 
est rate of increase: 19 per cent, and Nova Scotia the lowest: 
9 per cent. The percentage increases for New Brunswick and 
Prince Edward Island were 11 and 9 per cent, respectively. 


Educational "Need" is Greater in the Atlantic Provinces than 
in the Western Provinces. 


Educational "need", defined as the ratio of the weighted school- 
age group (5-19) to the working-age group (20-64), is greater 
for the Atlantic Region than for the Western Region. In 1965 
the ratio for the Atlantic Region was .88 and for the Western 
-71. This represented an increase from the 1961 Census of .15 
for the Atlantic and .15 for the Western Region. Within the 
Atlantic Region, there was a range from .79 for Nova Scotia to 
1.02 for Newfoundland. 


The average number of children per family in 1961 was 2.24 in 
the Atlantic Region, 1.74 in the Western. Within the two re- 
gions Newfoundland had the highest average (2.67), New Bruns- 
wick the second highest (2.28), and British Columbia the lowest 
eS ERE 


The Atlantic Region Experienced a One-Third Increase in Total 
School Population During the Decade 1956-1966. 


The increase in total school population for the Atlantic Region 
from 1956 to 1966 was 32 per cent, for the Western Region it 
was 53 per cent. The range in the Atlantic Region was from 27 
per cent in Nova Scotia to 42 per cent in Newfoundland. New 
Brunswick and Prince Edward Island each had an increase of 
about 30 per cent. 


In 1956, 23 per cent of the total population of the Atlantic Re- 
gion was enrolled in elementary or secondary schools. By 1966 
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the percentage had increased to 27 per cent. In the Western 
Region the percentage of the population in school in 1956 was 
19 per cent; in 1966, Za pers COIL. 


Secondary School Enrolments Doubled in the 1956-1966 Decade. 


By far, the largest enrolment increases were in the secondary 
schools (Grades 9-12). New Brunswick experienced an increase 
of 168 per cent and Newfoundland an increase of 106 per cent. 
The increase for Prince Edward Island was 79 per cent and for 
Nova Scotia 76 per cent. The percentage increase in secondary 
school enrolments for the Atlantic Region during the 1956-1966 
decade was 93 per cent. The Western Region experienced an in- 
crease of 96 per cent during the same period, all provinces 
but Saskatchewan having increases of over 100 per cent... 


The highest secondary school enrolment increase relative to the 
elementary enrolment increase during the decade was in New 
Brunswick. Elementary school enrolments increased only 18 per 
cent whereas secondary enrolments increased 168 per Cen ta. _hOF 
the Atlantic Region as a whole, elementary school enrolments 
increased by 22 per cent. 


Expenditure Patterns 


Total Expenditures on Elementary and Secondary Education in the 
Atlantic Region Increased by 68 per cent on a Per-Capita Basis, 
or 50 per cent on a Per-Pupil Basis, During the Six-Year Period 
from 1959<%0 1965% 


During this period the percentage increase in total®expendi-— 
tures, on a per-capita basis, was 68 per cent for the Atlantic 
Region, 62 per cent for the Western. The greatest percentage 
increase occurred in Prince Edward Island - 113 per cent. On 
a per-pupil-in-average-daily-attendance basis, the percentage 
increase was 50 per cent for the Atlantic Region, 36 per cent 
for the Western. Prince Edward Island had an increase on this 
basis of 78 per cent, Nova Scotia 44 per cent, New Brunswick 
41 per cent, and Newfoundland 42 per cent. 


Expenditure Levels on Elementary and Secondary Education in the 
Atlantic Region were 40 per cent Below those of the Western Re- 


gion on a Per-Capita Basis, and 45 per cent Below on a Per-Pupil 
Basisans 19654 


Although the Atlantic Provinces had higher percentage increases 
in expenditures than the Western Provinces during the 1959-1965 
period, a large dollar gap in expenditures persisted: ~ In’ 1959 
the differential was $30 per capita, $194 per pupil. In 1965 

it was $46 per capita, $237 per pupil. In ‘the latter year’, per 
capita expenditures for the Atlantic Provinces averaged $69, 
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for the Western Provinces $115. Per-pupil expenditures averaged 
$286 for the Atlantic Provinces, $523 for the Western Provinces. 


The Range of Expenditures among Individual Provinces within the 
Two Regions Continues to be very Wide. 


Nova Scotia, the highest expenditure province in the Atlantic 
Region, had per-capita expenditures 47 per cent, or $21, higher 
than Newfoundland - the lowest-expenditure province. Per-pupil 
expenditures in Nova Scotia were 55 per cent, or $118 higher 
than in Newfoundland. Alberta's per-capita expenditures were 
118 per cent, or $67, higher than those of Newfoundland; 55 per 
cent, or $44, higher than those of Nova Scotia. On a per-pupil 
basis the differential between British Columbia and Newfoundland 
in 1965 was 169 per cent, or $320, and between British Columbia 
and Nova Scotia 74 per cent, or $247. 


From 1956 to 1965 the dollar gap between Newfoundland and Nova 
Scotia, on a per-pupil basis, increased from $51 in 1956 to $56 
ie weoveetO:550 in 1962, and to $118 in 1965..:BetweeneNovd 
Scotia and British Columbia the differential was $160 in 1956, 
$187 in 1959, $161 in 1962, and $247 in 1965. 


In 1967 Capital Expenditures Accounted for Approximately 14 per 
cent of Total School Board Expenditures in the Atlantic Region; 
Teacher Salaries, Approximately 64 per cent. 


In the Western Provinces teacher salaries accounted for 57 per 
cent of total expenditures. The range for the two regions was 
from 53 per cent in Saskatchewan to 65 per cent in Newfoundland. 


As a percentage of operating costs salaries accounted for 74 
per cent in the Atlantic Region, 67 per cent in the Western Re- 
gion. The range was from 64 per cent in Saskatchewan to 75 in 
Newfoundland. 


Median Salaries of Both Elementary and Secondary Teachers in 
the Atlantic Region are Below the Canadian Median. 


In 1966-67 the median salaries of Canadian elementary teachers 
ranged from $3,315 in Newfoundland to $6,020 in British Columbia. 
Nova Scotia, with a median of $3,954 - the highest among the 
Atlantic Provinces - was $639 above the Newfoundland median. 

The greatest difference was found in the case of male elementary 
teachers for whom the median in Newfoundland was $3,380, in 
British Columbia $6,717, a difference of $3,337 or nearly 100 
Peracent, 


The median for secondary teachers in 1966-67 ranged from $4,706 
in Prince Edward Island to $7,819 in British Columbia. Nova 
Scotia had a median of $6,026 for secondary teachers - $1,320 
above the median for Prince Edward Island. 
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Salary scales incorporate two major dimensions: levels of 
training and years of experience. In some instances length of 
tenure with the employing school board may influence placement 
in terms of years of experience. 


Between the average salaries of beginning elementary teachers 
with lower levels of training (1-5 years beyond junior matric- 
ulation) a differential of approximately $800 existed in 1966- 
67 between the Atlantic and Western Regions. For beginning 
elementary teachers with 4-7 years training sthe differential 

was approximately $675. For elementary teachers with 4-9 years 
of experience the differential between regions was approximately 
$1,050 at the lower levels of training and $950 at upper levels. 


At the secondary level the average salary of beginning teachers 
with lower levels of training was approximately Sos 500ef Ore the 
Atlantic Region and $4,200 for the Western. For beginning se- 
condary teachers with upper levels of trainingearsimijlar dit- 
ferential existed. For experienced teachers the differential 
rose to about $1,400 for lower levels of training and $1,200 
for higher levels. 


Teacher Qualifications 


In Addition to Salary Scale Differences, Expenditures on Teacher 
Salaries Reflect Differences in Qualifications. 


Three aspects of teacher qualifications were examined: levels 
of training, years of experience, and tenure with the same 
school board. It may be hypothesized that there is a relation- 
ship between the effectiveness of teachers generally and the 
training they have received; the experience they have gained; 
and the period of time they have worked for a particular school 
system. 


The Percentage of Teachers with Degrees, at Both the Elementary 
and Secondary Levels, is Considerably Lower for the Atlantic Re- 
gion than for the Western Region. 


In 1966-67, 23 per cent of all teachers in the Atlantic Region 
held a university degree compared with 38 per cent for the 
Western Region. Of the elementary teachers, 10 per cent held 
degrees in the Atlantic Region, 18 per cent in the Western Réq 
gion. The range extended from 3 per cent in Prince Edward 
Island to 25 per cent in British Columbia. The percentage for 
Nova Scotia was 16, for New Brunswick 8, and for Newfoundland 6. 


Of the secondary teachers in the Atlantic Region, 55 per cent 
held university degrees in 1966-67 compared with 70 per cent in 
the Western Region. The range extended from 46 per cent in New- 


Foundtand to 75 in British Columbia: “In NovaeStotta tuespel. 
centage was 65. 


From 1961 to 1967 the percentage point increase in teachers 
with degrees was 6.9 for the Atlantic Region, 11.4 for the 
Western. The range extended from Newfoundland, with an in- 
crease of 4.6, to Alberta with an increase of 13.8 percentage 
points. 


Half the Elementary Teachers in the Atlantic Provinces had One 
Year or less of Training Beyond Junior Matriculation. 


In 1966-67, 48 per cent of the elementary teachers in the four 
Atlantic Provinces had one year or less of training beyond 
junior matriculation. In the four Western Provinces only 9 

per cent of the elementary teachers were reported in this cate- 
gory. The range extended from 4 per cent in Saskatchewan to 

78 per cent in Newfoundland. In Prince Edward Island the per- 
centage was 70, in New Brunswick 44, in Nova Scotia 25. 


More than One Quarter of the Secondary Teachers in the Atlantic 
Provinces had Two Years or less of Training Beyond Junior Ma- 
rricuiation, 


Of the secondary teachers in the Atlantic Region, 29 per cent 
had two years or less of training beyond junior matriculation 
in 1966-67. The percentage in the category for the Western 
Region was 14. The range extended from 7 per cent in Saskat- 
chewan to 40 in New Brunswick. For Prince Edward Island the 
percentage was 36, for Newfoundland 38 and for Nova Scotia 13. 


The Median Experience of Elementary Teachers in the Atlantic 
Provinces is Generally above the Median for all Canadian Teach- 
ers Except in the Case of Newfoundland. 


In 1966-67 the median experience of elementary teachers in Nova 
Scotia was 10 years : 9 months, in New Brunswick 8:5 and in 
Prince Edward Island 8:7, and in Newfoundland 3:8. This repre- 
sented an increase of about one year over the 1960-61 figures in 
three of the provinces, and three years in the case of Prince 
Edward Island, suggesting a general improvement in teacher re- 
tention. Nova Scotia had the highest median of the eight prov- 
inces, Newfoundland the lowest. 


In Canada generally, and in the Atlantic Provinces in partic- 
ular, there was a decrease in the median years of experience of 
secondary teachers from 1961 to 1967. The Atlantic median drop- 
ped by about 3:0, the Western by about 2:4. In Newfoundland 

the median dropped from 9:8 in 1961 to 7:0 in 1967, and in 
Prince Edward Island from 12:1 to 6:1. Nova Scotia had a de- 
crease from 10:2 to 8:6, while New Brunswick dropped from 8:5 

pee? sl, 
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The Median Tenure of Both Elementary and Secondary Teachers was 
Above the Canadian Median in Two of the Atlantic Provinces and 
Below the Median in Two Others. 


Tenure is defined as years of experience in the same schools dis= 
trict. In 1966-67 Nova Scotia had a Median Of S22 tor evemen. 
tary teachers, 3:5 for secondary. In New Brunswick the median 
tenure for elementary teachers was 3:7, for secondary teachers 
3:2. Newfoundland, however, had a median Of (ONLY honor 
elementary teachers and of 2:2 for secondary teachers. Prince 
Edward Island had a median for both elementary and secondary 
teachers of (2:2. 


In the Atlantic Region Teacher Tenure is Generally Somewhat 
lower for Secondary Teachers than for Elementary Teachers. 


Except in Newfoundland the median tenure of secondary teachers 
in the Atlantic Provinces is a few months lower than for elemen- 
tary teachers. The reverse is true in the Western Provinces. 


School Organization 


The Number of School Districts and Boards is Being Reduced in 
all Atlantic Provinces. 


From 1960 to 1966 the number of operating school boards was 
reduced by 12 per cent in Newfoundland, by 20 per cent in 

Prince Edward Island, by 21 per cent in Nova Scotia, and by 28 
per cent in New Brunswick. Plans are currently under considel= 
ation in all provinces for the reorganization of existing school 
SECtlons OF GrStricts into larger uUntus-. 


Although the Number of Schools in Operation has Decreased Since 


1961 Many Small Schools Continue in Operation in all Atlantic 
Provinces. 


In 1966 the average school size for the Atlantic Provinces was 
six teachers with 158 pupils. The average for the Western Prov- 
inces was 10 teachers with 250 pupils. The average number of 
pupils per classroom in each region was about 25. 


Between 1960 and 1966 there was a decrease in number of opera- 
ting schools of 6 per cent in Newfoundland, 15 per cent in 


Prince Edward Island, 34 per cent in Nova Scotia and 29 per 
cent insNew, brunswick. 


An Estimated $145 Million would be Required for Minimum Central- 
ization of Schools. 


If all schools of less than six rooms were to be replaced with 
classrooms in centralized schools, with an average enrolment of 
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20 pupils, it would be necessary to build 1,150 classrooms in 
Nova Scotia and 2,764 in Newfoundland. This would be the 
equivalent of 77 fifteen-room schools in Nova Scotia and 184 
fifteen-room schools in Newfoundland. Using an estimate of 
$20,000 per classroom, this building program would represent a 
cost of $23 million for Nova Scotia and $55 million for Newfound- 
land. On the basis of preliminary plans of departments of edu- 
cation another $55 million would be required in New Brunswick 

and $12 million in Prince Edward Island. 


Average Classroom Size is Similar in the Atlantic and Western 
Regions. 


The average classroom size for the Atlantic Region in 1966 was 
25.2 pupils and for the Western Region 24.9 pupils. The range 
in the Atlantic Region was from 23.0 in Prince Edward Island 
to 26.3 in Newfoundland. The range for the Western Region was 
from 23.5 in Alberta to 26.7 in British Columbia. 


Pupil Retention 


The Proportion of the 15-19 Age Group in School for the Atlantic 
Provinces was about 10 Percentage Points Lower than that of the 
Western Provinces in 1961. 


At the time of the 1961 Census the percentage of 15-19 year old 
males in school in the Atlantic Provinces ranged from 52 per 
cent for Newfoundland to 57 per cent for Nova Scotia. The range 
for the Western Provinces was from 62 per cent for Manitoba to 
69 per cent for British Columbia. For females the Atlantic 
Provinces had a range from 52 per cent in Newfoundland to 57 

per cent in Nova Scotia, and the Western Provinces had a range 
from 62 per cent in Manitoba to 68 per cent in British Columbia. 


Pupil Retention Rates in the Atlantic Provinces, Particularly 
for Boys, are much Lower than in the Western Provinces. 


A 1965 study by the Dominion Bureau of Statistics revealed that 
pupil retention rates, particularly for boys, were about 30 per- 
centage points lower in the Atlantic Provinces than in the 
Western Provinces. The retention of boys from Grade 2 to Grade 
11 was reported to be 38 per cent for Prince Edward Island, 43 
per cent for Newfoundland, 46 per cent for Nova Scotia and 50 
per cent for New Brunswick. For the Western Provinces the per- 
centages were: Manitoba 72, Saskatchewan 74, Alberta 80 and 
British Columbia 78. Retention rates to Grade 11 for girls in 
the Atlantic Provinces ranged from 40 per cent for Newfoundland 
to 60 per cent for Nova Scotia. In the Western Provinces the 
range for girls was from 71 per cent in Manitoba to 82 per cent 
in Alberta. 
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The Rate of Improvement in Retention was much Less in the At- 
lantic Provinces than in the Western Provinces over a Five-Year 


Period. 


In an earlier study, reported in 1960, the retention rates to 
Grade 11 in the Atlantic Provinces were 29 per cent»ror-New- 
Foundland, 35 per cent for Prince Edward Island and New Bruns - 
wick, and 40 per cent for Nova Scotia. At that time the reten- 
tion rates in the Western Provinces ranged from 46 per cent in 
Manitoba to 68 per cent in British Columbia. 


If boys' retention rates in the 1965 report are compared with 
the general estimate for both boys and girls in the earliereice 
port, the percentage point increases in retention rates during 
the five-year period would be as follows: Newfoundland 14, 
Prince Edward Island 3, Nova Scotia 6, and New Brunswick 15. 
For the Western Provinces the increases were: Manitoba 26, 
Saskatchewan 27, Alberta 20 and British Columbia 10. 


Pupil Retardation Rates 


Retardation Rates in the Atlantic Region at Age 15 are Double 
those of the Western Region. 


In 1965, 30 per cent of the 15-year-old pupils in schools of 

the Atlantic Provinces were one or more years over-age in grade. 
The percentage of 15-year-olds in this category in the Western 
Region was 15. 


It is a general fact that the retardation rates of boys in all 
Canadian Provinces are much higher than for girls, = Ins thezAte 
lantic Provinces the rates for 15-year-old boys in 1965 were: 
Newfoundland 41 per cent, Prince Edward Island 33 per cent, 
Nova Scotia 36 per cent and New Brunswick 35 per cent. The 
range for boys in the four Western Provinces was from 12 per 
cent in Alberta to 26 per cent in British Columbia. Retarda- 
tion rates for girls in the Western Provinces ranged from 7 per 
cent in Alberta to 16 per cent in British Columbia. In the At- 
lantic Provinces the rates for girls at age 15 were: Zo Der 
cent for Newfoundland, 20 per cent for Prince Edward Island, 23 
per cent for Nova Scotia and 20 per cent for New Brunswick. 


A High Percentage of Failures are More than One Year Over-Age 
in Grade. 


Almost half of the pupils who were over-age in Grade 7 were two 
or more years behind pupils of their own age group. A relative- 


ly higher percentage of the over-age boys than girls were in 
this group. 


Association Between Inputs and Outputs 


Expenditure on Education, Teacher Salaries and Teacher Qualifi- 
cations have a Positive Association with School Retention Rates. 


There is a high association between expenditures on education 
and pupil retention rates, and therefore a Significant implied 
relationship between personal income and education output as 
measured by retention rates. There is a negative association 
between expenditures on education and retardation rates, as 
there is between retention rates and retardation rates. 
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PART THREE 


POST-SECONDARY EDUCATION 


1. POST-SECONDARY INSTITUTIONS 
Description and Distribution 


Relative to their population, the Atlantic Provinces 
have a fairly large number of post-secondary institutions. Their 
geographic distribution by province is indicated in Figures 3-1 
through 3-4. 


Memorial is Newfoundland's only university. Associa- 
ted with it are three affiliated institutions: Queen's College 
and St. John's College on campus and St. Bride's College at 
Littledale. Queen's College, operated by the Anglican Church 
has accommodation for 160 male and 105 female students. St. 
Bride's and St. John's Colleges are operated by the Roman Cath- 
olic Church. St. Bride's has accommodation for 200 female 
students, and St. John's College has accommodation for 50 male 
students. Men are educated for the Anglican priesthood at 
Queen's College and St. Bride's provides the first two years of 
teacher training for Roman Catholic girls. There are two in- 
stitutions at St. John's where post-secondary technician train- 
ing is given - the College of Trades and Technology and the 
College of Fisheries, Navigation, Marine Engineering and Elec- 
tronics. 


Prince Edward Island has two universities, Prince of 
Wales College and St. Dunstan's University, both at Charlotte- 
town. It is now planned to combine these two institutions into 
one. A college of applied arts and technology is also planned. 


In Nova Scotia several post-secondary institutions 
are located at Halifax. Dalhousie University is the largest 
and most comprehensive of the Nova Scotia universities. The 
University of King's College, affiliated as a liberal arts 
college with Dalhousie, also educates men for the Anglican 
priesthood in the Maritimes. St. Mary's of the archdiocese of 
Halifax is under the direction of the Jesuits and is now a co- 
educational university. Mount St. Vincent for women is also 
Operated by the archdiocese of Halifax under the direction of 
the Sisters of Charity. Pine Hill is the divinity school for 
the United Shurch in the Atlantic Provinces. Holy Heart Seminary 
trains Roman Catholic priests. The Convent of the Sacred Heart 
is an all-grade school with a few students at the junior college 
level. 


Figure 3-1 


NEWFOUNDLAND — LABRADOR 


Cities and towns by population size and 
number of post-secondary institutions. 
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Figure 3-2 


PRINCE EDWARD ISLAND 


Cities and towns by population size 
and number of post-secondary institutions. 
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Figure 3-3 


NOVA SCOTIA 


Cities and towns by population size 
and number of post-secondary institutions. 
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Figure 3-4 


NEW BRUNSWICK 


Cities and towns by population size and 
number of post-secondary institutions. 
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The Nova Scotia Government assumes financial respon- 
sibility for the Nova Scotia Technical College, an advanced 
school of engineering and architecture which receives students 
from several universities in the region. Several of the univer- 
sities in Nova Scotia and New Brunswick grant degrees to spe- 
cialists trained at the Maritime School of Social Work in Halifax. 


At Wolfville, Nova Scotia, Acadia University has his- 
torical ties to the Baptist Church, .At.Antigonish.. oc.errancis 
Xavier University has historical ties to the Roman Catholic 
Church. It has established Xavier College at Sydney, and Mount 
Saint Bernard College for women at Antigonish is affiliated to 
SL.. Hrancis x.av vera 


At Truro, the Nova Scotia Teachers' College is opera- 
ted by the provincial Department of Education. Also at Truro, 
the Nova Scotia Agricultural College - operated by the Nova 
Scotia. Department of Agriculture - draws students from the four 
Atlantic Provinces. It iS a junior -coblége . andmitsiaceatranoes 
ments with Macdonald College of McGill University and with the 
University of Guelph for continuation to a bachelor's degree in 
agriculture. Its students may -also-continue at the Novas ccocia 
Technical College for =a, bachelor's” deprec wine engineer nem wel 
specialization in Agricultural Engineering). ‘ihe Agricultural 
College also offers a broad program of post-secondary studies 
leading to technicians' diplomas and diplomas of technology. 


At Church Point, Digby county, the Collége Ste. Anne, 
operated by the Eudist Fathers, serves the French population of 
western Nova Scotia. There are two technical institutes, the 
Nova Scotia Institute of Technology at Halifax and the Eastern 
Nova Scotia Institute of Technology at Sydney. Technician train- 
ing is also provided at the Land Survey Institute in Lawrence- 
town, Annapolis county. The Nova Scotia College of Art, which 
gives a four-year diploma course in fine arts among other sub- 


jects and is currently planning degree courses, is located in 
Halifax, 


Since 1962 university development in New Brunswick, 
in terms of professional, specialized and post-graduate work, 
has been increasingly concentrated at two locations: the Univer- 
Sity of New Brunswick in Fredericton for English-speaking stu- 
dents, and at the Université de Moncton for French-speaking stu- 
dents. For 1967-68, 72 per cent of total full-time enrolments 
in the province's universities and colleges (including affil- 


iates and the teachers' college) were on the Fredericton and 
Moncton campuses. 


; Mount Allison, at Sackville, has historical ties to 
the United Church. Though it is located in New Brunswick, the 
majority of its students are residents of Nova Scotia. For a 
number of years it has followed a firm policy of developing as 
an undergraduate liberal arts college with a limited enrolment. 
Indeed, the enrolment at Mount Allison has remained virtually 
Stationary at about 1,250 since 1961. 
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St. Thomas University has been moved from Chatham to 
the University of New Brunswick Campus in Fredericton, where it 
provides, through its agreement with the University, courses in 
the liberal arts and in education, for both men and women. In 
addition, the University of New Brunswick has established a 
branch in Saint John which currently is limited to offering the 
first two years of certain undergraduate degree programs. To- 
gether these institutions are intended to meet the needs of the 
province's English-speaking population. 


Since 1967, the Université de Moncton has been owned 
and administered by a lay board of governors of 21 members. The 
Université has three main affiliated colleges. Collége St. 
Joseph on the Moncton campus is operated by the Holy Cross 
Fathers; the Collége de Bathurst and the Collége St. Louis in 
Edmundston are both operated by the Eudist Fathers. The latter 
two themselves have small affiliated institutions for women 
students, operated by nuns. Affiliated to the Collége de 
Bathurst is the Collége Jésus-Marie at Shippegan, and affiliated 
to the Collége St. Louis is the Collége Maillet at St. Basile. 
By agreement, the activities of all the affiliated colleges have 
been confined to basic undergraduate education in arts and to 
certain teacher-training courses. The pattern of their future 
development is currently the subject of careful study. 


New Brunswick has two teachers' colleges operated by 
the Department of Education. One is on the campus of the Univer- 
Sity of New Brunswick in Fredericton. The other opened in the 
autumn of 1968 on the campus of the Université de Moncton. Post- 
secondary technician training is provided at the New Brunswick 
Institute of Technology in Moncton and in the Saint John Tech- 
nical and Trade Institute. Teachers of vocational education 
from all four Atlantic Provinces are trained at the New Bruns- 
wick Institute of Technology. 


Co-operation Among INST TLUGLOUS 


Concerning the early history of co-operation among in- 
stitutions in the region, Mitchener (1961) wrote: '"'The now de- 
funct University of Halifax was chartered, as was Manitoba 
initially, as an examining institution on the pattern of the 
University of London. It granted seven earned degrees from 
1878 to 1880 to students studying at other institutions, but 
ceased operation without giving any course work itself". The 
University of Halifax was an attempt to partially unite existing 
institutions (King's, Dalhousie, Acadia, St. Mary's, St. Francis 
Xavier, and Mount Allison) but seems to have failed because its 
predecessors were too firmly established as independent entities. 


The second serious attempt to achieve co-ordination 
among Nova Scotia colleges was proposed in a report by the 
Carnegie Foundation for the Advancement of Teaching (1922). 
This report suggested a form of confederation centred in a new 


IPD 


University; with the existing universities becoming affiliated 
colleges. Its authors apparently had not heard of the Halifax 
attempt. Following the Carnegie report, the Foundation ear- 
marked $3 million for the development of a centralized education- 
al scheme at Halifax. King's College, which had burned in 1920, 
agreed to terms of association with Dalhousie in 1923.) Angac- 
count of this is contained in Vroom (1941). 


To serve as a buffer between governments and post- 
secondary institutions, some Canadian provinces have established 
commissions. These commissions normally have provincially ap- 
pointed or approved members representing government, education, 
and community interests. Their terms of reference are, in 
general, to advise the government on development of provincial 
university, or post-secondary, resources; to advise on and some- 
times to distribute financial assistance required; and to plan, 
together with the institutions, the implementation of programs 
to meet the expanding education needs of the province. 


Newfoundland, with a single university, has not yet 
found need for a separately constituted advisory board. However, 
the recent report of the Newfoundland Royal Commission on Educa- 
tion and Youth (under the chairmanship of Dr. Philip Warren) 
suggested a system of regional colleges throughout the province, 
a development which could point the way to such a need. 


Prince Edward Island has two universities, but if 
proposed legislation is adopted, will soon have one. A bill to 
establish a university grants commission was introduced early 
in 1968 but was withdrawn in favour of one to establish a com- 
mission on post-secondary education. The government has indica- 
ted its intention to combine the two universities, and to es- 
tablish a college of applied arts and technology. 


Nova Scotia established an advisory University Grants 
Committee in 1963, charged with inquiring into the financial 
support of Nova Scotia universities and some other post-second- 
ary institutions, as well as of institutions outsiderthe: prov. 
ince which serve substantial numbers of Nova Scotia students. 
It was also asked to study curriculum offered, standards re- 
quired, and facilities for pursuing the courses offered; to study 
ways of avoiding duplication of courses and facilities; to study 
possible areas of co-operation among institutions; and to advise 
on distribution of provincial funds. The committee issues annual 
reports embodying recommendations to the government and the in- 
Stitutions. Tle 1960/ report. “indicates that itse1inaneraaerce . 
ommendations to the province have been acted on more readily 
than some of its recommendations to institutions. Recently, at 
the request of the Nova Scotia University Grants Committee, 
there was a meeting among officials of several post-secondary 
Halifax institutions - Dalhousie, King's, the Maritime School of 
Social Work, Mount St. Vincent, the Nova Scotia College of Art, 
the Nova Scotia Technical College and St. Mary's University. 
Matters pertaining to co-operation were discussed, and a co- 
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ordinating committee was set up under Dr. Arthur Murphy, Chair- 
man of the Grants Committee. Subcommittees were formed to work 
out the details of affiliations and co-operative efforts among 

these institutions. 


In New Brunswick, following publication of a report in 
1967 by a committee on financing higher education chaired by 
Dr. John J. Deutsch, a commission on post-secondary education 
was formed. The commission includes a chairman (J.F. O'Sullivan) 
and eight other members from the education, business, profession- 
al and labour fields. The name was subsequently changed to the 
New Brunswick Higher Education Commission. Its objects and pur- 
poses are to advise the government on the needs and appropriate 
patterns of future development (including finance and student 
aid) of all forms of post-secondary education, and to undertake 
development planning with the institutions. It is also respon- 
sible for allocation of government operating and capital grants. 


There is an association among universities and colleges 
in the Atlantic Provinces known as the Association of Atlantic 
Universities. Its purposes, as described in its constitution, 
are: (a) to assist the co-ordination of higher education in the 
Atlantic Provinces; (b) to ensure high academic standards in a 
period of rising costs of academic personnel, laboratories, 
libraries, etc.; and (c) to avoid unnecessary duplication of fac- 
ulties and courses of study. The executive director is Dr. H.J. 
Somers. 
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Despite recent developments with microfilm and micro- 
fiche, the task of improving library services would appear some- 
what formidable, especially since, on a per-student basis, uni- 
versities in the Atlantic Provinces have tended to spend consid- 
erably less than universities elsewhere in Canada (Table 3-2). 


However, there are some hopeful signs for the future. 
A school of library science is being established at Dalhousie 
University. The University of New Brunswick and Dalhousie Uni- 
versity libraries are now both linked by telex with the National 
Library in Ottawa. 


TABLE 3-2 
Library Operating Expenses per Full-Time University Student* 


Province 1962-63 1963-64 1964-65 1965-66 


| 

Pwewradhatana 69 (1) he pas ie) Be 65° (1) oD: lads & by 

Prince Edward Island ra Re) SH eh @ ay, SOY et 24 69 (1) 

_Nova Scotia 25 aeloh G, 69 (9) 95 (9) 108 (9) 
New Brunswick oh here 02) 64 (4) 64 (4) 80 (4) 

Atlantic N20 16) 64 (16) 76. (16) 90 (15) 
Canada 350 ha Gay fey | 88 (80) 99 (80) 127 (76) 


* Including institutions with 100 or more full-time students. 
Figures in parentheses refer to the number of institutions 
reporting. 


Source: D.B.S. Preliminary Statistics of Education 1963-64 
to 1966-67. 


3. CHARACTERISTICS OF TEACHING STAFF 


Full-time student enrolment in the post-secondary 
educational institutions of the region almost tripled over the 
last decade, rising from somewhat over 10,000 in the school 
year 1957-58 to almost 30,000 in 1967-68 (Table 55 )o0 ghbate 
92 per cent of this increase occurred in universities and col- 
leges, technical institutes grew at the most rapid rate, with 
enrolment multiplying nine times. Student increases in 
teachers' colleges and universities were 151 per cent and 186 
per cent respectively. Part-time enrolments rose at a much 
faster rate. 


By comparison, full-time enrolments in universities 
and colleges (including teachers' colleges) in Canada as a 
whole increased from 96,000 7in 195/=53 to 284,000 in P907-tc. = 
g@serowtheot [YG per cent: 


Within the region, Newfoundland registered the greatest 
relative increase in post-secondary students, largely the re- 
sult of a fivefold increase in the number of university studentss 
Prince Edward Island registered a total post-secondary gain of 
250° per cent, followed. by New Brunswick at 19S sperscci tan 
Nova OcOtia at: 13:/-per- ‘cent. 


In 1967-68 technical students in post-secondary courses 
in New Brunswick were almost seven times their number 10 years 
Carlier, while the number of ‘students in the teacnersimcourc.. 
and universities nearly tripled. In Nova Scotia the 10-year 
rates of growth were: teachers" college," 107* pers cent;,univer= 
Sities, 135 per cént;r and” technical anstitutess 4 loeper scene. 

It should be remembered that enrolments in technical institutes 
at the beginning of the decade were extremely small. Univer- 
sities play a larger role in post-secondary education in Nova 
Scotia than in New Brunswick. 


The number of full-time teaching personnel rose 249 
per cent over this period, a somewhat greater relative change 
than the increase in student numbers. (See Table 3-3.) Again 
the largest percentage increase was in Newfoundland (494 per 
cent), followed by Prince Edward Island (336 per cent), Nova 
Scotia (247 per cent) and New Brunswick (183 per cent). 


The teaching staff of technical institutes increased 
to 13 times its 1957-58 level, reflecting the small base in 
that year. Newfoundland first reported teachers for its two 
technical colleges in 1963-64. Since that time growth has been 
about equal in Newfoundland and New Brunswick. Nova Scotia 
also registered significant growth, and in this province there 


has been a substantial replacement of part-time by) tull-time 
teachers. 


TABLE 3-3 


Historical Trends in Post-Secondary Education 


in the Atlantic Provinces 


1957-58 1967-68 % Increase 
no. no. 


Full-time student enrolment* i Poa Wa 29,903 


Part-time student enrolmentt 644 aa tou 


Full-time teaching staff 655 eg 
Part-time teaching staff 


Administrative staff 


Full-time student-teacher 
ratios 


Technical Institutes# 
Teachers' colleges 


Universities 


* Excludes technical institutes in Newfoundland. 


t Part-time enrolments reported only by universities. 
# Nova Scotia and New Brunswick. 


Source: Atlantic Development Board, Stock and Flow of 
Personnel in Post-Secondary Educational Institutions 
in the Atlantic Provinces, 1968. (An unpublished 
study prepared for the Board by the Atlantic Provin- 
ces Economic Council.) 


Full-time university staff rose 227 per cent in the 
region with provincial increases in the same rank order, and 
of similar magnitudes, as for all post-secondary teachers. 
Teachers' colleges registered an increase of 141 per cent - 167 
per cent in Nova Scotia and 125 per cent in New Brunswick. Ex- 
cept for Nova Scotia technical institutes, part-time teachers 
are important only in universities, where an increase of 170 
per cent was recorded over the 10-year period. 


Rather surprisingly, the region as a whole shows little 
change in student-teacher ratios over this decade for two of the 
institutional types and for post-secondary education as a whole. 


3-14 


Individual provinces display varying trends and levels, as do 
the institutions themselves, but these are offsetting at the 


regional level. 


For universities, the student-teacher ratio rose in 
Newfoundland, fell in Prince Edward Island and Nova Scotia, and 
held steady in New Brunswick. The teachers' college ratio fell 
in Nova Scotia but rose in New Brunswick, and in both provinces 
is above the university average. For technical institutes the 
Nova Scotia figures show a rapid drop since 1963-64, while in 
New Brunswick the ratio held constant. 


The problem of interpreting the data for technical 
schools in Nova Scotia arises as the result of the move from 
dependence on part-time teaching staff (32 of a total of 36 in 
1957-58) to-a point in 1967-68 where full-time personnel account. 
ed for 63:-0f the’ total of 79 teachers... “Because vO) [such aincer. 
pretation problems it would be desirable to attempt some conver- 
sion of part-time students and faculty to full-time equivalents 
before attempting to project manpower requirements. 


The reported increase in administrative staff for the 
10-year period was about 1,000 persons, or 328 per cent, resulce 
ing in a decline in the aggregate student-administrator ratio 
from 35-1 in 1957-58 to 25:1 in 1967-68. “Jhemvaltiewomatricaac 
statistics is dotbtful. The «range from instntutionm togmiscrtu- 
tion is so wide as to make any average of little use. 


Age Distribution 


The distribution of teachers by..age is relevant to 
the rate of teacher turnover and, therefore, to the relation 
between future teacher demand and supply. 


In the school year 1967-68 about.35) pemacont of wd.4. 
Atlantic Region post-secondary teachers were between the ages 
of 30 and 39, with the under-30, 40-49 and 50-64 groups each 
containing between 15 and 20 per cent of the total (Table 3-4). 
Teachers at technical institutes were generally younger, and 
at teachers' colleges older, than university teachers. 


For technical institutes three age brackets each con- 
tained about one-third of the teachers - under-30, 30-39 and 
40 and over (when those not reporting age are excluded). In 
New Brunswick the age distribution shifted toward younger mem- 
bers, with almost half under 30. 


In teachers' colleges the under-40, 40-49, and 50-64 
groupings each contained one-third of the faculty with the Nova 
Scotia staff being younger than that in New Brunswick. 


The 30-39 group contained 36 per cent of university 
teachers, followed by 20 per cent in the 40-49 Va SE. on SLDETE 
were 17 per cent under 30 and 15 per cent 50 and over. The age 


TABLE 3-4 


Percentage Distribution of Post-Secondary Teaching Staff 
by Age, 1967-68* 


Age Groups 
Type of Institution — 


Under 30 30-39 40-49 


Technical Institutes 


Teachers Colleges 


Universities 


* Excludes a certain number of teachers concerning whose 
characteristics information was unavailable. 


source: Atlantic Development Board. Stock and Flow.... op. cit. 


distributions of Prince Edward Island and New Brunswick were 
generally younger than the region, while Nova Scotia's faculty 
was somewhat older. 


Place ofe Birth 


This section gives an indication of the extent to 
which the Atlantic Region provides its own post-secondary teach- 
ers. The following section will indicate the degree to which 
the region is able to provide these teachers with their final 
level of education. 


The region itself was the main source of post-secondary 
teachers, with 49 per cent reporting one of the four provinces 
as their province of birth. This excludes Memorial University, 
for which no information was received, and 270 other teachers 
(mostly part-time staff of Dalhousie University) for whom no 
place of birth was reported. Teachers' colleges are highest in 
proportion of native-born (83 per cent), followed by technical 
institutes (74 per cent) and universities (43 per cent). (See 
Table 3-5.) 


Teachers' colleges had small numbers of staff members 
from other provinces within the region, Canadian.provinces out- 
Side the region, the United Kingdom and Continental Europe. 

The technical institutes also had small numbers from other prov- 
inces of the region, provinces outside the region, the United 


TABLE 3-9 


Post-Secondary Teaching Staff by iPillacemo.t Se aein, 
Atlantic Provinces, 1967-68* 


Technical Teachers' 


Institutes Colleges Universitiest 


Place of Birth 


no. no. no. 
Newfoundland 57 ] 8 
| Prince Edward Island ] - 65 
Nova Scotia 60 30 68 
New Brunswick 59 50 2695 
Other Provinces Le J 291 
United States 2 - See 
United Kingdom al 5 ey! 
France ] - 48 
Germany 1 - 39 
Other Europe 7 2 98 
Africa - - 18 
Australia and New Zealand ] - 9 
Central and South America ] ~ 16 
India 5 - 48 
Other Asia 2 = B16) 
Not Available ~ 3 267 
Total 240 98 1,794 


* Fycludes a certain number of teachers for whom information 
was unavailable. 


f Excludes Newfoundland. 


Source: Atlantic Development Board. Stock and Flow.... op. cit. 


Kingdom, Continental Europe and India. Birth places were more 
diversified for university staff, including members from all 
continents. There were significant numbers from the United 
States, United Kingdom, France, Germany, and India. In total, 
the ratio of teachers born in the region to those born in the 
rest-of Canadaiwas more than 2:1. European-born teachers soute 
numbered those from the other six provinces of Canada. The 
United States and United Kingdom were of equal importance as 
sources of teachers for the region's universities. In all three 
Mapitime  Provincescat leasts6l per cents ofs thes ceacheragwere 


Canadian born, 66 per cent in Prince Edward Island being the 
highest. 


Of the 1,527 teachers in Maritime universities for 
whom place-of-birth information was obtained, 651 (43 per cent) 
were born in the Atlantic Region. The rest of Canada provided 
19 per cent, followed by the United States and United Kingdom 
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at 9 per cent each. French- and German-born each accounted for 
3 per cent of the total, the rest of Europe 6 per cent and Asia 
S per cent. There were 18 faculty members from Africa, 9 from 
Australia and New Zealand, and 16 from Central and South America. 


About 47 per cent of Prince Edward Island university 
teachers were island-born, a total of 9 per cent in Nova Scotia 
and New Brunswick, 10 per cent in provinces outside the region. 


Nova Scotians made up 34 per cent of that province's 
university teaching faculty, with 8 per cent coming from other 
parts of the region, 19 per cent from other provinces, and a 
total of 22 per cent from the United Kingdom and Continental 
Europe. The New Brunswick proportions were almost identical. 


Place where Highest Degree was Earned 


Of 143 teachers in technical institutes with degrees 
listed by place where earned, 118 had degrees from Canadian in- 
stitutions and 25 from other countries (10 of which were from 
American degree-granting institutions). Of the Canadian degrees 
104 were from within the region and 14 from the other six prov- 
proes, (See Table 3-6.) 


In Newfoundland there were 16 persons with degrees 
from that province, 15 from the Maritimes and 2 from the rest of 
Canada out of a total of 41 degree-holders. In Nova Scotia 27 
final degrees were obtained within the province, 4 in other At- 
lantic Provinces, 12 in provinces outside the Atlantic Region 
and 13 in foreign countries, making a total of 56. New Bruns- 
wick's 46 degrees were more concentrated - 36 from New Brunswick, 
6 from Nova Scotia and 4 from foreign countries. 


The teachers' colleges listed 80 persons with degrees, 
14 non-Canadian of which 12 were United States. The Nova Scotia 
staff had 16 obtaining degrees in that province; 28 of the New 
Brunswick staff of 40 were granted their degrees in the province. 


Again, university staff members appear to be less 
"local", though there is still significant concentration; one- 
quarter of the degree-holding staff in 1967-68 obtained their 
highest degree within the region. Another quarter had obtained 
Other Canadian degrees, and there were almost as many from the 
United States and from Europe. 


In Newfoundland almost 40 per cent of the university 
staff had obtained their highest degrees in Canada, two-thirds 
of these outside the region. In the other three provinces about 
half of the teaching personnel earned Canadian degrees, with 
about equal division between regional and non-Atlantic institu- 
tions. The United States was of the same importance as the rest 
of Canada in each of the four provinces. At the regional level 
Europe provided about the same number of teachers as the United 


TABLE 3-6 


Post-Secondary Teaching Staff by Place where Highest Degree Earned, 


Atlantic Provinces, 196/7-68* 


Place where Highest Technical Teachers' 
Degree Earned Total Institutes Colleges 


Universities 


=) 
oO 


Newfoundland 

Prince Edward Island 

Nova Scotia 

New Brunswick 

Other Provinces 

United States 

United Kingdom 

France 

Germany 

Other Europe 

Africa 

Australia and New Zealand 
Central and South America 
India 

Other Asia 

Not Available 

No Degree 


teh PN! 


* Excludes a certain number of teachers for whom information was un- 
available. 


sounce:: “Atlantic Development (Board, Stock, and uhliowsa. sa1ope cite 


oitates rand as ithe ssrx non-Atlantic provinces: of Canada again 
Europe, the United Kingdom was the most important single country, 
followed by France. It should be noted that, in New Brunswick, 
France provided more than three-quarters as many teachers as the 
United Kingdom, 54 for France to 71 for the United Kingdom. 


Location of Previous Post-Secondary Teaching Appointment 


This section and the two following sections deal with 
the experience and tenure of post-secondary teachers, factors 
likely to affect the rate of teacher turnover. 


Information for this portion of the survey was not 
ee from Memorial University and Nova Scotia Teachers' 
ollege. 
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Of the teachers at technical institutes, 83 per cent 
were still at the institution to which they were first appointed 
(Table 3-7). The provincial percentages were 77 in Nova Scotia, 
83 in New Brunswick and 89 in Newfoundland. The 40 with pre- 
vious appointments included 22 in other post-secondary institu- 
tions of the Atlantic Provinces, 7 in other provinces, 4 in the 
United States, and 4 in Europe. 


TABLE 3-7 


Distribution of Teaching Staff by Location of Previous 


Post-Secondary Teaching Appointment, Atlantic Provinces, 
1967-68* 


Technical Teachers! 
Institutes Colleges¢ 


Location Universities# 


First Appointment 
Atlantic Provinces 
Other Provinces 
United States 
Europe 

Other 

Not Available 


* Excludes a certain number of teachers for whom information 
was unavailable. 


t New Brunswick only. 
# Maritime Provinces. 


Source: Atlantic Development Board. Stock and Flow.... op. cit. 


Of the 54 teachers at the New Brunswick Teachers' 
College, 41 (76 per cent) received their first post-secondary 
appointment at this college. (The relationship in Nova Scotia 
is believed to be similar.) Of the balance, three previous 
appointments were in the Maritimes, five in provinces outside 
the Atlantic Region, and five in the United States. 


Somewhat more than 50 per cent of the university _ 
teaching staff were reported in 1967-68 as being at the institu- 
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tion to which they were first appointed. The range was narrow - 
from 50 per cent in New Brunswick to 54 per cent in Nova Scotia. 
The Nova Scotia distribution of those with previous appointments 
is not too useful in that locational details were not available 
for 300 of the 488 persons involved. However, a large portion 

of these are part-time people, so the full -timesaiserrouctoiers 

not as greatly disturbed. Because of the weight of Nova Scotia, 


the Maritime total is affected as well. 


In New Brunswick universities, some 28 per cent of 
the staff had previous post-secondary teaching appointments in 
Canada, about evenly divided between the Atlantic Region and the 
rest of Canada. The proportion in Prince Edward Island was al- 
most identical for the other provinces of Canada, but was only 
half as large for the Atlantic Provinces. Previous appointments 
in the United States and Europe each accounted for 10 per cent 
of the total New Brunswick faculty members. In Prince Edward 
Island the proportions were 12 per cent and 4 per cent respect— 
ively. 


Number of Years of Post-Secondary Teaching Experience 


Information on length of post-secondary teaching ex- 
perience was collected only in the province of Nova Scotia. Al- 
most 45 per cent of all post-secondary teachers reported less 
than 10 years of post-secondary teaching experience (Table 3-8)8 
Information was not available on half of the total. Because of 
this it’ is difficult to relate tenure and expeyrence. 


TABLE 3-8 


Teaching Personnel in Nova Scotia by Post-Secondary 
Teaching Experience, 1967-68 


Technical Teachers' 
Institutes Colleges 


Number of Years Universities Total 


1-3 
4-6 
7-9 
10-19 
20-29 
30+ 

Not Available 


source: Atlantic Development Board. Stock and Flow.... op. ci 
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For technical institutes post-secondary teaching ex- 
perience in the region would be very short because many of the 
institutions concerned are five years old or less. Very few 
technical institute teachers reported previous appointments. 
Over three-quarters of the Nova Scotia Teachers' College staff 
had less than 10 years of such teaching experience. For full- 
time university staff some 43 per cent had under 10 years exper- 
lence, 14 per cent had 10-19 years and 7 per cent 20 or more 
years. There was no information for 37 per cent. 


Table 3-9 gives some indication of length of experience 
(probably mostly teaching experience) of the full-time teaching 
staff of Canadian universities and colleges. Comparisons are 
made between the Atlantic Region, Québec, Ontario and the Western 
Provinces. Among these regions, the Atlantic Provinces had by 
far the highest percentage of teaching staff with less than five 
years experience following the award of a first degree, and a 
somewhat higher percentage than any other region in the 5-9 year 
group. This region also had the highest percentage (by a small 
margin) in the 30-and-over group. In each of the intervening 
groups, however, the Atlantic Region had the lowest percentage. 


TABLE 3-9 


Full-Time Teaching Staff of Canadian Universities and Colleges: 
Years to 1965 Since Award of First Degree 


Number of Years 


15-19 20-29 30+ 


Atlantic Region 12.8 
Québec 7.4 
Ontario Vise : To.9 


Western Region y ers : : £6] 


Source: D.B.S. Salaries and Qualifications of Teachers in Universities and 
Colleges, 1965-66. 


Number of Years Teaching at Present Institution 


For the region as a whole, the percentages of those 
reporting who were in their present institutions for 1-3 years 
came to 57 per cent for technical institutes, 46 per cent for 
universities and only 31 per cent for teachers' colleges. Those 
reporting tenure of 10 years or more comprised 12 per cent for 
technical institutes, 16 per cent for universities and 26 per — 
cent for teachers' colleges. Tenure of 1-3 years at universities 
ranged from 50 per cent in Nova Scotia to 66 per cent in Prince 
Edward Island; for technical institutes, from 49 per cent in 
Nova Scotia to 67 per cent in New Brunswick. In view of the re- 
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cent rapid expansion of most post-secondary institutions such 
high proportions of persons with only short periods of tenure 
are not surprising. (See Table 3-10.) 


TABLE 3-10 


Percentage Distribution of Teaching Staff by Number of Years 
at Present Institution, Atlantic Provinces, 1967-68* 
eyo a Se ee Se a eee 


; Gin ey.ea. is 
Type of Institution sulk Not 


1-3 4-6 7-9 10-19 20-29 30+ 


% 
Technical Institutes k ; TS BAG 


Known 


Teachers' Colleges : 14.3 lghbaz 


Universities ’ ; : la) a8 


Total 46.7 W608) S35 Oo 4.1 O sO @lee.59 


* Excludes a certain number of teachers for whom information was 
unavailable. 


Source: Atlantic Development Board. Stock and Flow.... op. Cite 


Highest Earned Degree 


In the school year 1967-68, 7 per cent of post-second- 
ary teachers in the Atlantic Provinces had no university degree 
(Table 3-11). Of the total of 159 in this category, 98 were in 
technical institutes, 44 in universities and 17 in teachers ' 
colleges. Twenty-one per cent of all teachers had a bachelor's 
degree, 37 per cent a master's, and 35 per cent a doctorate. 
While Nova Scotia institutions employed 48 per cent of all post- 
secondary teachers in the region, they had 64 per cent of those 
holding a Ph.D. or equivalent. New Brunswick, with one-third 


of all teachers, had only 21 per cent of teachers with Ph.D. 
déereesn 


Over 40 per cent of the technical teachers did not 
possess a university degree, while 43 per cent had a bachelor's 
degree and 16 per cent a master's or doctorate. In Newfoundland, 
and also in New Brunswick, about half of the teachers had no de- 
gree, while most of the remaining half had a B.A. or equivalent. 
Technical teachers in Nova Scotia had higher academic qualifi- 
cations: 43 per cent were at the bachelor's level, 30 per cent 


at the master's, and 6 per cent had doctorates, leaving only 21 
per cent with no degree. 


TABLE 3-11 


Percentage Distribution of Teaching Staff by Highest Degree 


Earned, Atlantic Provinces, 1967-68* 


Type of Institution No Degree B.A. M.A. 


% % 
Technical Institutes 43..3 Loeo 


Teachers' Colleges 37.8 41.8 3 ail 
Universities 17.8 39.5 40.5 
Fal o7:A1 SoZ 


* Excludes a certain number of teachers for whom information 
was unavailable. 


Source: Atlantic Development Board. Stock and Flow.... opxicit. 


On the staff of the teachers' colleges 17 per cent had 
no degree, 38 per cent had a bachelor's, 42 per cent a master's 
and 3 per cent a doctorate. Nova Scotia teachers’ college staff 
members had generally higher educational backgrounds than their 
counterparts in New Brunswick. 


Forty per cent of university personnel had a degree 
at the doctorate level, another 40 per cent had an M.A. or equiv- 
alent, leaving 18 per cent at the bachelor's level and 2 per 
cent with no degree. Compared to this regional distribution, 
Prince Edward Island and New Brunswick had smaller proportions 
of Ph.D.'s, more M.A.'s, and about the same relative number of 
persons with bachelor's degrees. Nova Scotia was proportionally 
higher at the Ph.D. level and lower for bachelor's. Newfound- 
land had a slightly higher number of bachelor's and somewhat 
fewer doctorates. 


Table 3-12 shows a percentage distribution of full- 
time teaching staff of Canada's universities and colleges by 
highest degree earned. Data are for the school year 1965-66 and 
for each region as well as for the country as a whole. The At- 

| lantic Region, with 33 per cent of its staff holding doctorates, 
| was lowest of all regions; the average for Canada was 44 per 

. cent and Ontario had 52 per cent. At the other end of the scale, 
22 per cent of the Atlantic Region's teaching staff had either 

a first baccalaureate or no university degree compared to only 
about 13 per cent for Canada and each of the other regions. 


The Atlantic Region had the lowest percentages of 
doctorates for professors, associate professors, assistant pro- 
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TABLE 3-12 
Percentage Distribution by Highest Earned Degree of Full-Time Teaching Staff of 
Universities and Colleges, 1965-66 
(including both lay and religious teachers) 
, Associate Assistant Professors Sacra Total 
Region or Degree Deans Professors Professors Professors Ungraded* ee cra 
¥ ¥, g % % % % 
Atlantic Provinces 
Doctorate 50.0 57.1 47.9 2 i 36 4.9 33in4 
Master's 39.3 2565 36m lor 5951 46.0 42.6 
First professional degree be- 
yond first baccalaureate 8216 HOeZ AX ae 13556 (hath 6.9 
First baccalaureate Peal (Ser 10.1 9.0 4.6 S82 [oS 
No university degree - 1.0 0.4 Wate - Zl 1.0 
No information - - 0.4 Ome 9.1 1 set 0.6 
Québec 
Doctorate S/T 58.1 50.2 367 Ze 9.8 34.4 
Master's 45.9 2358 29.8 Bon 5 40.0 FOS 3S 
First professional degree be- 
yond first baccalaureate Weisd Iso Hl? als lpleeo 22) 14.2 13a 
First baccalaureate 6 4.4 6.8 10.6 18.3 18.9 Wis 
No university degree - - ORS ge OBZ SG 13 
No information 1.6 Oy, alee 0.6 Srots Shed, sz 
Ontario 
Doctorate 56.6 Wl ss 66.9 Bi2ea7 (1h ls) Ie 52.0 
Master's SOns Wa? lee 34.9 Wa 5 Oe Ses 
First professional degree be- 
yond first baccalaureate 9.1 Wee Ze ZiT - 4.6 315 
First baccalaureate 4.0 7.9 85 8.7 Ural | PSY ef Whee 
No university degree - 0.1 0.4 O67 thc etl Wow 
No information - Ora ORs OFZ - OR 0.2 
Western Provinces 
Doctorate 65.0 Tee 59.4 47.6 50.0 5.9 AT ie 
Master's Zi6 Wats ZOuS Siege 35S Sire.0 BSi5 2 
First professional degree be- 
yond first baccalaureate (5 7! Bat) 4.6 4.1 eal As35 4.7 
First baccalaureate 7 Beg 7.8 9.4 - S05 | 12a 
No university degree - On 0.8 On7 - Dots 156 
No information - 025 Nica 0.9 Wel 2.9 War 
Canada 
Doctorate BS) 5 67e3 59.4 A Dee ZG 7.4 44.4 
Master's Stren oi 6 26 al 38.5 39.5 5251 34.6 
First professional degree be- 
yond first baccalaureate 8.9 a) Io Z 526 19.9 Wot) 6.6 
First baccalaureate 4.4 655 Sit 9.4 16.0 26.4 12.0 
No university degree - One 0.6 0.8 1.4 4.7 1.4 
No information 0.4 0.3 0.6 0.5 5.6 1.9 Tae 


* In some small colleges the ranks of associate professor and assistant professor are not used; all above 


the rank of lecturer or instructor are classed as professors. 
Source: D.B.S. Salaries and Qualifications of Teachers in Universities and Colleges, 1965-66. 
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fessors and for lecturers and instructors, and it had the se- 
cond lowest percentage in the country (Québec being the lowest) 
for deans and ungraded professors. For the Atlantic Region and 
Canada as a whole, the respective percentages were: deans 50 
and 53 per cent, professors 57 and 67 per cent, associate pro- 
fessors 48 and 59 per cent, assistant professors 33 and 55 per 
cent, ungraded professors 14 and 18 per cent, and lecturers and 
instructors 5 and 7 per cent. 


The respective percentages for the Atlantic Region 
and Canada for those with only a first baccalaureate or no uni- 
versity degree were: deans 7 and 4 per cent, professors 7 and 
7 per cent, associate professors 11 and 9 per cent, assistant 
professors 10 and 10 per cent, ungraded professors 5 and 17 per 
cent, and lecturers and instructors 40 and 31 per cent. 


The shortage of qualified staff seems due in part to 
the scarcity of students at the doctoral level in Atlantic Prov- 
inces universities. Instead of producing their own instructor 
capital, they must rely to a large extent on outside universities, 
although the situation is beginning to improve in some discip- 
lines. Only seven earned doctorates were awarded by Atlantic 
Provinces universities in 1955-56, and in 1963-64 just six. How- 
ever, by 1967-68, 29 doctorates were awarded, and in that year 
258 students were enrolled in full-time doctoral programs. These 
included 159 at Dalhousie University, 90 at the University of 
New Brunswick, 8 at the Nova Scotia Technical College and 1 at 
Memorial University. Virtually all graduate degrees have been 
in the physical sciences and engineering, but 1967-68 enrolments 
included 25 doctoral students in English, 12 in history, 6 in 
mathematics and 33 in psychology. In other crucial fields, 
notably education, economics, sociology and commerce, there are 
no doctoral students. Also, many of the doctoral students 
originate in and return to areas outside the Atlantic Provinces. 


Rank 


Table 3-13 presents the distribution of the university 
teaching staff in the region by rank for the school year 196/7- 
68. Provincial detail indicates that, proportionally, Newfound- 
land had fewer professors and associate professors, but more 
assistant professors and lecturers than the region as a whole. 
Prince Edward Island reported more associate and assistant pro- 
fessors, but fewer lecturers, while New Brunswick, compared to 
the regional average, had fewer associate professors and more 
lecturers. Nova Scotia was relatively high in professors and 
associate professors, but low in lecturers. 


According to Table 3-14, in 1966-67 the Atlantic Re- 
gion had percentages of professors and associate professors be- 
low the national average and percentages of assistant professors, 
lecturers and instructors above it. 


TABLE 3-13 
Percentage Distribution of University Teaching Staff by Rank, 
1967-68* 


Full-Time Part-Time Totaud 


Deans 

Professors 

Associate Professors 
Assistant Professors 
Lecturers 

Others 


* Excludes a certain number of teachers for whom information 
was unavailable. 


source: Atlantic Development Board. Stock and Flow.... op. cit. 


TABLE 3-14 


Percentage Distribution, Full-Time leaching, Stati. 
by Rank and Region, 1966-67 


Atlantic Central Western 


Region Canada Region Canada 


Deans 

Professors 

Associate Professors 
Assistant Professors 
Lecturers and Instructors 


All Ranks 100.0 T0070* 1L0020* LOO0e 


* Includes 64 ungraded professors not included elsewhere (39 
in Central Canada, and 25 in the West). 


source: D.B.S. Salaries and Qualifications of Teachers in 
Universities and Colleges, 1966-67. 
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Teachers' Plans for the School Year 1968-69 


The survey summarized in Table 3-15, conducted in the 
summer of 1968, indicates an over-all teacher retention rate of 
89 per cent - that is, all but 11 per cent of teachers on staff 
in 1967-68 planned to remain at their present institution for 
the 1968-69 school year. There was almost no variation among 
the three types of institutions. For technical institutes the 
regional retention rate was 90 per cent with a range from 84 
per cent in New Brunswick to 96 per cent in Newfoundland. 


TABLE 3-15 
Departures Planned by Post-Secondary Teachers Prior 


to 1968-69 Academic Year, Atlantic Provinces* 


a ee EE 


Technical Teachers' 
Institutes Colleges 


Universities 


—_ 
oO 


Total Departures 


ine) 
WwW 
WwW 


Continue to Teach 


In Prince Edward Island 
In Nova Scotia 

In New Brunswick 

In other provinces 

In other countries 


Leave Teaching 


(o>) 
1ee) 


To resume studies 

For sabbatical leave 

For post-secondary admini- 
stration 

For other occupation 

To Retire - family 

To Retire - other 


Reason not Specified 


— 
mow aa 
NPD ON YH WOWPON 


——t eed 


* Excluding "no replies" and an additional number of teachers 
for whom information was unavailable. 


Source: Atlantic Development Board. Stock and Flow.... op. cit. 


For teachers' colleges the average rate was 89 per cent, 
with provincial rates of 82 per cent in Nova Scotia and 94 per 
cent in New Brunswick. 
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The regional university rate was also 89 per cent, 
with a range from 82 per cent in Prince Edward Island to 90 per 
cent in Nova Scotia. The lower Prince Edward Island rate may 
be related to the controversy generated by the government's 
move to amalgamate the two universities. One institution was 
responsible itor 38 “No replies!” in: New Brunswick, and these 
persons have been eliminated from this analysis, as have four 
"No. replies™ in Nova, scotia. 


Of 22. departures from technical a1nstutules cs onLyaewo 
persons were intending to teach in 1968-69. Those leaving the 
profession for this year were mainly planning to resume their 
studies or retire. Only three were taking up other occupations. 
The situation with respect to~ teachers collesesawas, simiiar. 
except that sabbatical leave replaced resumption of studies. 


In the’ case of university departures. 229 per cent 
planned -to..continue to teach; 57 perm. cent Weres ecaui net nceanon 
fession, while details on the remaining 14 per cent were unavail- 
ablle.# Of ‘those continuing, fo. teach, 44 per cene were ancendine 
to remain in the region, with the balance moving in equal num- 
bers: to ,other provinces andsocherscountrses. 


Almost two-thirds of those leaving university teach- 
ing were resuming their studies or taking sabbatical leave. It 
is thus likely that many intend to resume their teaching careers 
in the near future. Thirty people were going into new occupa- 
tions, about half into post-secondary administration. Retire- 
ment Claimed 17 persons, 7 per cent of all departures. 


4. SALARIES OF TEACHING STAFF 


Annually the Canadian Association of University Teach- 
ers publishes data supplied to the Dominion Bureau of Statistics 
by the various institutions concerning the salaries of full-time 
lay teaching staff at Canadian universities and colleges, in- 
cluding average salaries by academic ranks. Table 3-16 indica- 
tes that in 1966-67, 41 institutions reported, including 10 in 
the Atlantic Provinces. For average salary of all staff, none 
of the reporting Atlantic universities was in the top quartile. 
The rank for Dalhousie was 14th, for Nova Scotia Technical Col- 
lege 17th. All others were below the median rank, half in the 
bottom quartile. For full professors, no Atlantic university 
was above the median; for associates, only St. Francis Xavier. 
Thus, teaching staff in the Atlantic Provinces are less well 
qualified, on the average, than elsewhere, and salaries for each 
academic rank are lower. The D.B.S. Daily Bulletin for February 
3, 1967, in analysing these data, stated: "While percentage in- 
creases for the Atlantic Provinces kept pace with other regions, 
they did not appreciably close the gaps that have existed for 
many years. These gaps were particularly large among the senior 
academic ranks.'"1/ 


Rosenbluth's study of variations in academic salaries 
in Canada in 1965-66 suggests the variables underlying these low 
rankings of Atlantic universities. Low salaries in Canada are 
associated with small enrolments, church-controlled and private- 
ly-controlled institutions, lower academic ranks, younger ages, 
lower qualifications, and the liberal arts. The universities 
and staffs in the Atlantic Provinces more often than elsewhere 
fit these classifications. But even with all these variables 
held constant, Rosenbluth found that males in the Atlantic uni- 
versities received $1,400 less than their counterparts in Ontario 
having similar qualification, rank, sex, age and field of spe- 
Pan IAgetion wineimet tutions “Of .Sim? Lars+size.and type.2/ They 
received $1,500 less than their counterparts in Québec and 
$1,100 less than their counterparts in the West. For females 
the differentials were almost as great. (Rosenbluth, 1967) 


1/ Cited in University Salaries in 1966-67, C.A.U.T. Bulletin 
da reprnary, 62967): 31, 


2/ To close the $1,400 gap between salaries of 1,500 professors 
in the Atlantic Provinces and their counterparts in Ontario 
in 1965-66 would have cost about $21 million. 


TABLE 3-16 


Rank Order among Similar Canadian lnistitutions 2ofeAttantic 
Universities and Colleges by Average Salary Paid 
Full-Time Lay Teaching Staff in 1966-67 


Rank Order of Average Salaries Paid to: 


Institution All Full Pro- Asso- Assis- Rank Below 
Stat t fessors ciliates s2tantse ASSiIStane 


Memorial University 
Prince of Wales Coll. 
St. Dunstan's University 


Dalhousie University 


Nova Scotia Technical 
College 


Ste Mary s University 


St. Francis Xavier 
University 


Mount Allison 


University of New Bruns- 
wick 


Universite de Moncton 


Number of Institutions 
Reporting 


* Not ranked because no teachers in this category or numbers too 
small to preserve confidentiality. 


Source: Salaries of Full-Time Lay Teaching Staff at Canadian Uni- 
versities and Colleges, 1966-67. C.A.U.T. Bulletin 15 
(Feb. 1967): 21-30. 


He found also that the differential between Atlantic 
and other universities was greater when rank was excluded from 
the analysis than when rank was included. This reflects the 
higher proportion of low-ranking staff in Atlantic universities. 


Table 5-17 indicates another disadvantageous compari- 
son; the ratio of full-time students to full-time teaching staff 
1s higher in the Atlantic Provinces than elsewhere in Canada 
although the gap is declining. 


The university student in the Atlantic Provinces, 
compared to his counterpart elsewhere in Canada, has had less 
adequate libraries and less qualified instructors with heavier 
teaching loads. Moreover, even with the same qualifications 
instructors have received less pay. 


TABLE 3-17 


Average Number of Full-Time Students per 
Full-Time Faculty Member, 1961-62 to 1967-68 


Atlantic 


Provinces Canada 


1961-62 
1962-63 


1963-64 
1964-65 
1965-66 
1966-67 (estimate) 
1967-68 (estimate) 


Source: Estimated ratios for 1967-68 were cal- 
culated from data contained in D.B.S. 
Advance Statistics of Education 1967- 
68, and Atlantic Development Board, 
Stock and Flow of Personnel in Post- 
Secondary Educational Institutions in 
the Atlantic Provinces, 1968; the ratios 
for 1966-67 and 1965-66 were contained 
in D.B.S. Salaries and Qualifications of 
Teachers in Universities and Colleges, 
1966-67; for earlier years, ratios were 
calculated from data contained in D.B.S. 
Survey of Higher Education Part II, 1964- 
65. 
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5. FINANCE 


Table 3-18 shows that, in 1966-67, operating expendi- 
tures per student in the Atlantic Region were about $500 below 
the Canadian average and about $1,100 below the level for 
Ontario. A substantial proportion of these differences is ac- 
counted for by lower costs of instruction per student in the 
Atlantic Region. However, universities' expenditures as a per- 
centage of personal income were higher in the Atlantic Provin- 
ces than in any other region of Canada. The figure for the At- 
lantic Region was 1.33 per cent, compared to a Canadian average 
of 1.23 per cent. Salaries and wages as a percentage of total 
operating expenditures were lower in the Atlantic Region than 
in any other region of the country: 62.7 per cent, compared to 
an average for Canada of 66.5 per cent. 


TABLE 3-18 


Indicators of Operating Expenditures, 
Including Assisted Research, 1966-67 


Atlantic 
Provinces 


Western 


Provinces Canada 


Indicators Québec Ontario 


Total Operating Expenditures ($ 000) 43,436 154 338°, 214,813 1665628 579 2is 


Full-Time Enrolment (no.) 215700 75,070 68,589 67,3138, -232.0c2 
Expenditures per Student ($): 

Instruction 1,084 Wealag 1,646 13396 1.350 

Library 142 109 212 182 164 

Administration 15a esis 226 147 187 

Plant Maintenance 219 229 309 236 256 

Total Operation Expenditures 2002 7 OES 3s 132 4 SUMS 2,489 

Increase over Previous Year (%) in: 

Full-Time Enrolment 8.9 Tile. 5 hOi23 1208 1320 

Total Expenditures SS ne 24.8 41.1 34.6 34.0 

Expenditures per Student 22.4 Ny, 9 “lke 1983 1835 
Total Salaries and Wages ($ 000) 27,249 107;198-8 143.168 107,429 385,044 
Salaries and Wages as % of Total 

Operating Expenditures Caos 69.5 66.6 64.5 66745 
Universities' Current Expenditures 

RSsm. -O te 

Personal Income li33 Wed eck'S Te29 le23 

Total Education Expenditures ee awe ae 5 14.02 

National Income mie ae ve oe lees 

Gross National Product re ie ae we 0.93 


Source: D.B.S. Daily Bulletin, October 29, 1968, p. 6. 


a 


The increase over the previous year in total enrol- 
ment in the Atlantic Region was 8.9 per cent, the lowest of any, 
the Canadian figure being 13.0 per cent. Total expenditures in 
the Atlantic Region increased by 33.2 per cent over the pre- 
ceding year, slightly below the Canadian advance of 34.0 per 
cent. Expenditures per student increased over the previous year 
by 22.4 per cent in the Atlantic Region, the most rapid advance 
of any region; the Canadian average was 18.5 per cent. 


With the exception of the Province of Québec, the At- 
lantic Region in 1966-67 received the highest percentage of 
Operating expenditures of any region of the country in the form 
of students’ fees: 27.3 per cent, compared to 22.3 per cent 
for Canada. The federal government provided 34.2 per cent of 
operating expenditures in the Atlantic Region, the highest per- 
centage in the country; the figure for Canada as a whole was 
23.0 per cent. Provincial governments provided 26.5 per cent 
in the Atlantic Region, the lowest percentage in the country; 
the Canadian figure was 42.8 per cent. (See Table 3-19.) 


In 1966-67 the federal government contributed a much 
larger percentage to capital expenditure in the Atlantic Region 
than in any other region of the country (Table 3-20). The fig- 
ures for the Atlantic Region and Canada were 17.4 and 3.5 per 
cent respectively. The position was reversed with respect to 
provincial grants, the Atlantic Region having the lowest percent- 
age among the regions. The figures for the Atlantic Region and 
Canada were 15.1 and 61.1 per cent respectively. Loans made up 
44.2 per cent of capital expenditures in the Atlantic Region, a 
much higher percentage than any other region, the Canadian per- 
Centacve being only 18.5: 


Stated as simply as possible, the Federal-Provincial 

Fiscal Arrangements Act, 1967 is a vehicle through which federal 
transfers of fiscal resources are made to assist the provinces 
in meeting the rising costs of post-secondary education. The 
Act makes provision for the provinces to receive, for 1967-68, 
Che higher? of? (a) 315) per. capita of population or (b) 50”*per 
cent of eligible operating expenditures of post-secondary educa- 
tion institutions. Three of the 10 provinces (Newfoundland, 

Prince Edward Island and New Brunswick) were in 1967-68 on the 
$15-per-capita rate. Escalation of this per-capita base in 
future years is based on the national rate of increase of eli- 
gible costs...When,.in.any of the three. provinces, 50 per cent 
Or eelioabile (costs: cquals or jiexceedsitthe entitlementoontajper- 
=capita basis, that province will move to the 50-per-cent base. 
=Movement can only be to the 50-per-cent base. 


For the purposes of the Act, post-secondary education 
is defined as every course of studies that requires for admis- 
sion the attainment of a level not lower than that of junior 
matriculation in each province.+/ Thus the expenditures of the 


1/ However, federal contributions to training leading to 
a Registered Nurse in hospital schools of nursing are made 
through health grants. 


TABLE 3-19 


Sources of Total Operating Income, 
Including Funds for Assisted Research, 1966-67 


Western 
Provinces 


Atlantic 
Provinces 


Source Québec Ontario Canada 


Student fees 11,828 43,297 42°5700 32,128" 295999 
Federal government 14,799 Te 5077 57,454 4352531133 36ee 
Provincial government 11,464 61,464 97,049 79,102 249,079 
Municipal government 3 - 444 beefed #4 13753 
Corporations 218 1,970 hase/ 1,441 4,956 
Foundations 42] 1,479 S040 3,696 9,141 
Religous Organizations i326 11,982 2,489 Vy497 17,294 
Alumni 43 604 347 22 1,016 
Other gifts 478 2d 1,441 1,694 4,340 
Endowments ARAM ONS 39h) 35.00) 489 9,506 
Other income (including ancil- 

lary enterprises net) 607 75950 75083 oF. Gin 20,958 


ee ee ee ees Oe ee ee 
Total income AS o29e 151,061 216,880 170,351. 581), 0e6 
Ancillary enterprises (gross) 8,290 18,834 23,240 20,602 70,966 


Student fees : 28.6 ‘ 9 RNS: 
Federal government 34.2 P20 26.9 25.4 2020 
Provincial government 2655 40.7 44,7 46.4 42.8 
Municipal government - - 0-2 Wests) Ons 
Corporations 0.5 I 0.6 0.8 0.9 
Foundations Deo 126 16.6 one 126 
Religious organizations 350 149 ter) 0.9 320 
Alumni D4 0.4 Ora - 022 
Other income at Ge5 OT 10 Ogs 
Endowments 4.9 2.0 1.4 On 1.6 
Other income (including ancil- 

lary enterprises) 14 520 355 3n3 356 
Total income 100.0 100.9 100.0 100.0 100.0 
Ancillary enterprises (gross) ko 


Source: D.B.S. Daily Bulletin, October 29, 1968. 
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TABLE 3-20 
Capital Income and Expenditures, 1966-67 
Atlantic Z P Western 
Provinces uebec Ontario provinces Canada | 


1. Balance at beginning of year 28,024 12,324 52,254 
Income 


Federal government grant 457 796 4,293 1},9154 
Provincial government grant 26,946 103,675 193,048 
Municipal government grant ~ 448 2,486 
Corporations 1,186 4,390 7,668 
Foundations 414 226 2,419 
Religious organizations 728 5,501 8,471 
Alumni 147 3.n0e 4,356 
Other gifts esty7 2,690 10,954 
Plant funds 28] 987 P3751 
Transfer in, less transfer out 4,554 6,013 13,886 
Profit or loss on cap. assets 7 601 1,109 


. Net income (2 to 12) 36,877 128,589 257,302 
. Loans 14,238 Da LOs 22,435 16,693 58,473 


. Total (13+14) Sia £05 41,984 151,024 90,562 3154775 
. Grand total (1+15) 40,621 45,474 179,048 102 ,886 368,029 


On FW MYM OWOONA ON LWP 


—— —s — tet 


. Land 899 2,162 10,802 850 14%7 13 
Buildings and contents Sa seta 34,572 133 sr 47 90,478 294,070 


. Total expenditure (17+18) SO,li2 36,734 144,549 91,328 308,783 

Balance at end of year 4,449 8,740 34,499 11,558 59,246 

. Grand total (19+20) 40,621 45,474 179,048 102,886 368,029 
per cent 


Federal government grants 
Provincial government grants 
Municipal government grants 
Corporations 

Foundations 

Religious organizations 
Alumni 

Other gifts 

Plant funds 

Transfer in, less transfer out 
Profit or loss on cap. assets 


. Net income (2 to 12) 
Loans 


. Total (13+14) 


Expenditures 


17. Land 
18. Buildings and contents 


19. Total expenditures é 100.0 100.0 


Oo) 
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Source: D.B.S. Daily Bulletin, October 29, 1968. 
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senior matriculation high school year are eligible for inclusion 
in calculating total resource transfers. To be eligible under 
the Act, post-secondary courses were to be of not less than 24 
weeks duration and must be certified as such by provincial 
authorities. 


The Act indicated what expenditures were not consid- 
ered as operating expenditures of post-secondary institutions. 
In general, these include amounts expended for student financial 
aid; for the capital cost of land, buildings, physical plant, 
facilities or equipment (except as otherwise provided by regula- 
tion or interes tvon capital debts; for depreciation or rent 
on buildings, physical plant, facilities, or equipment; and for 
certain ancillary enterprises undertaken or operated by an ed- 
ucational institution. The Department of the Secretary of State 
administers the adjustment payments. 


The costs of university education include not only 
operating and capital expenditures of universities but also the 
personal expenses of students. A future increase in the propor- 
tion of young people enrolled in post-secondary education im- 
plies the extension of enrolments into the lower-income segments 
of the population. Their participation will have to begencour] 
aged. For them the prospects of a $1,500-2,500 debt under the 
Canada Students Loan Plan, especially for a first-year student, 
may be beyond contemplation. Also, with students comprising a 
higher proportion of the population, summer and part-time jobs 
become harder to get. With more graduate students and more 
students married and with families, costs will be even higher. 


6. SUMMARY 


Full-Time Student Enrolment in Post-Secondary Institutions in 
the Atlantic Region almost Tripled over the Last Decade. 


Enrolment increased from somewhat over 10,000 in the school year 
1957-58 to just over 30,000 in 1967-68. Though 92 per cent of 
this increase occurred in universities and colleges, technical 
institutes grew at the most rapid rate, with enrolment multiply- 
ing nine times. Student increases in teachers' colleges and 
universities were 151 per cent and 186 per cent respectively. 
Part-time enrolment in universities rose to almost six times its 
1957-55 level: 


For Historical Reasons, there is a Relatively Large Number of 
Universities and Colleges in the Atlantic Region. 


There are more than a score of universities and colleges, many 
of them over a century old. Over half have full-time enrolments 
of less than a thousand students. There are relatively few 
technical institutes, all of which have either been opened or 
greatly expanded within the past few years. 


Operating Expenditures per University Student in the Atlantic 
Provinces are Substantially below the Canadian Average. 


In 1966-67, operating expenditures per student in the Atlantic 
Region were about $500 below the Canadian average and around 
$1,100 below the level for Ontario. A substantial proportion 
of these differences is accounted for by lower costs of instruc- 
tion per student in the Atlantic Region. Compared to his coun- 
terpart elsewhere, the Atlantic Provinces student has less ade- 
quate libraries and less qualified instructors with heavier 
teaching loads. Moreover, even with similar qualifications, 
instructors at all ranks have received less pay. University 
salaries and wages as a percentage of total operating expendi- 
tures in 1966-67 were lower in the Atlantic Provinces than in 
any other region - 62.7 per cent compared to an average for 
Canada of 66.5 per cent. 


Despite the relatively low level of expenditure, however, uni- 
versity expenditures represent a higher proportion of personal 
mmcome in the Atlantic Provinces: than elsewhere = 1.33 per cent 
compared to a Canadian average of 1.23 per cent. 


Only in Québec do Student Fees Contribute a Higher Proportion 
of University Operating Costs. 


Student fees provided 27.3 per cent of operating expenditures 
in the Atlantic Region in 1966-67; 22.3 per cent in Canada as a 
whole. The federal government provided 34.2 per cent of opera- 
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ting expenditures in the Atlantic Region, the highest percent- 
age in the country, the figure for Canada as a whole was only 
2520 per |Cene:, Atlantic provincial governments provided the 

lowest share - 26.5 per cent; the Canadian average for provin- 


cial contributions was 42.8 per cent. 


The Federal-Provincial Fiscal Arrangements Act, 1967 US casive— 
hicle through which federal transfers of fiscal resources are 
made to assist the provinces in meeting the rising costs of 
post-secondary education. For 1967-68, the Act provided the 
higher of (a) $15 per capita of population or (b) 50 per cent 
of eligible post-secondary operating expenditures. Three of 
the 10 provinces (Newfoundland, Prince Edward Island and New 
Brunswick) were on the $15-per-capita rate in 1967-68. When 
in any of these three provinces $15 per Capita equals 00 ex. 
ceeds the 50 per cent figure, it will move to the latter base. 
Movement can only be to the 50-per-cent base. 


For Capital Expenditure in 1966-67, the Federal Government Con- 
tributed a much Larger Share in the Atlantic Region than Else- 
where. 


The federal shares for the Atlantic Region and Canada as a whole 
were l7e4 and 3.5 per cent respectively. The position was re- 
versed with respect to provincial capital grants, Atlantic Prov- 
inces contributing 15.1 per cent, compared to a provincial share 
of 61.1 per cent for Canada as a whole. Loans made up 44.2 per 
cent of capital expenditures in the Atlantic Region, a much 
higher percentage than in any other region, the Canadian figure 
being only 18.5 per cent. 


A Future Increase in the Proportion of Young People Enrolled in 
Post-Secondary Education Implies the Extension of Enrolments in- 
to the Lower-Income Segments of the Population. 


Their participation will have to be encouraged. For them the 
prospect of a $1,500-2,500 debt under the Canada Students Loan 
Plan, especially for a first-year student, may be beyond con- 
templation. Also, with higher proportions of the population 
students of one kind or another, summer and part-time jobs be- 
come harder to get. With more graduate students and more stu- 
dents married and with families, costs will be even higher. 
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PART FOUR 
FUTURE ENROLMENTS AND TEACHER REQUIREMENTS 


From the earlier Parts of this report it is clear that 
future enrolments at the elementary, secondary and post-secondary 
levels will be determined by the interaction of a large number 
of dynamic variables: population and birth rates; migration; 
retention and retardation in school; school Organization; teach- 
ing techniques; social and demographic factors - to name a few. 
Not all are capable of quantitative analysis. 


In the sections which follow, the Starting point is 
population projections, with some notes on the difficulties of 
determining what the appropriate school-age groups should be. 
Populations of the selected age groups are then projected (based 
On assumptions noted) to 1986. 


Elementary and secondary school enrolments are con- 
sidered together, and forecasts are made to 1986 for each of the 
Atlantic Provinces. Again, critical assumptions are made. 
Based on expected enrolments and estimated student-teacher 
ratios the numbers of teachers required in 1971 and 1976 are 
projected. Because of the uncertainties surrounding future 
changes in teaching techniques, no attempt is made to estimate 
ratios beyond that point. However, the number of teachers 
needed for later years, assuming student-teacher ratios remain 
at 1976 levels, is noted. Finally, based on these projections, 
the annual numbers of new teachers required in each of the 
Atlantic Provinces are estimated to 1986-87. 


Similar procedures are followed in forecasting post- 
secondary enrolments and teacher requirements, although teacher 
estimates are limited to full-time places in universities and 
Soil eres... 


1. POPULATION FORECASTS BY AGE GROUPS 


Determination of Appropriate Age Groups 


Future elementary and secondary school enrolments 
are based on the future population 5-19 years of age inclusive. 


Enrolment of students 5-14 years of age for “the 
school year 1966-67 as a percentage of the mid-1966 census 
population of the corresponding age group was O45" Deh Cenus in 
Newfoundland, 91.3 per cent in Prince Edward Island, 98.6 per 
cent in Nova Scotia and 89.9 per cent in New Brunswick.1/ The 
relatively high percentage in Nova Scotia reflects the exist- 
ence in that province of a preprimary grade which is attended 
by more than 90 per cent of five-year-olds. Newfoundland's 
relatively high percentage among the remaining three provinces 
reflects some development of kindergarten Classes in Chatsprlove 
ince. School attendance is compulsory to age 15 in Newfound- 
land and Prince Edward Island and to age 16 in Nova Scotia and 
New Brunswick. However, in the latter two provinces attendance 
is compulsory only to age 14 in a few Tural districts. ~One 
factor encouraging continuation beyond the compulsory age is 
the federal youth allowance for students age 16-18. It is paid 
only on behalf of those attending school. 


In the school year 1966-67 school enrolments On pee 
sons 15-19 years of age inclusive as a percentage of the popu- 
lation of the corresponding age group at the mid-1966 census 
Was 4 7uo per ‘Ceuta Newfoundland, 54.3 per cent in Prince 
Edward Island, on per cent in Nova Scotia and’ o2)o pel ecemE 
in New Brunswick.= In Newfoundland and Nova Scotia, junior 
matriculation comes at the completion of Grade 11. The modal 
age for this grade is 16 years. While this is the final school 
grade in Newfoundland, in Nova Scotia there is a Grade 12 with 
senior matriculation available at its completion. The modal 
age for Grade 12 is 17 years. Some students acquigerscu10L 
matriculation in school while others acquire it in university. 
In Prince Edward Island and New Brunswick there is no senior 
matriculation grade, but junior matriculation requires the 
completion of Grade 12. In both provinces the modal age £On 
this grade is 17 years. In Grades 11 and 12 Signibicant. pro- 
portions of enrolments are found to be of students one or two 
years beyond the modal age. Thus, the l5-year age range from 


5 to 19 years is required to encompass elementary and second- 
ary school enrolments. 


1/ Calculated from Census of Canada and from data supplied: by 
D.B.S. Education Division and Nova Scotia Department OF 
Education, Research Section. 


Students characteristically enter post-secondary 
institutions at age 18 or 19. A first general degree normally 
requires four years after junior matriculation or three years 
beyond senior matriculation, and an honours degree an additional 
year. Master's degrees and doctorates and professional degrees 
add more years. Teachers' colleges give two-year courses and 
technical institutes usually two- or three-year courses. 


Thus, while the seven-year age range from 18 to 24 
years will not cover all full-time post-secondary students, and 
while many will have completed their education before reaching 
the upper end of this age range, this bracket appears to be the 
most reliable base to use when forecasting full-time post-sec- 
ondary enrolments. Part-time and summertime enrolments cover 
a very much broader age span, but we do not attempt to forecast 
these in the present study. The 18-24 range was used by Illing 
and Zsigmond (1967) and also by Sheffield (1966) for their 
post-secondary enrolment projections for Canada. 


Assumptions Underlying the Population Forecasts 


Age-specific fertility rates have been declining for 
several years, and it is assumed that they will continue to 
decline to reach a floor in 1971, where they will hold constant 
for the remainder of the forecast period. It is assumed that, 
by 1971, they will have declined to 80 per cent of their 1966 
evel 


Age-specific fertility rates were not available for 
Newfoundland, but the distribution of ages of females and their 
ages at marriage could be obtained. This distribution most 
closely resembles New Brunswick's, although the gross fertility 
rate is considerably higher in Newfoundland. Therefore, the 
New Brunswick age-specific fertility rates were raised in the 
same proportion at. all age levels and applied to the Newfound- 
land distribution of females to produce the estimate of New- 
foundland births. This means that each New Brunswick age-spe- 
cific fertility rate was multiplied by 1.361, and errors may 
have been introduced if the differences in the ages of con- 
ception diverge from the differences in the ages of marriage 
as between the two provinces. 


It was assumed that net migration for each age group 
will be the average of the rates for 1956-61 and 1961-66. 


Survival rates for each age-sex group were taken from 
the 1960-62 Atlantic Provinces Life Tables except for an upward 
adjustment for those over 60 years of age in Prince Edward Is- 
land and those over 64 years in New Brunswick. These adjust- 
ments were made in line with more recent data. 


i 
1 


4 


4 


Population Forecasts 
Based on the preceding assumptions, Table 4-1 gives 
forecasts for the school and the post-secondary population of 
each of the four Atlantic Provinces. 


TABLE 4-1 


Population 5-19 and.18-24,21967 Estimates 
with Forecasts to 1986, Atlantic Provinces 


Province & Age Group 1967 Estimates 197] 1976 1981 1986 


---------------- 000 ---------------- 
Newfoundland 
5-19 years Torino 192" '6" "1919" 1S657 — or 
18-24 years 59.8 67.6 L305 76.0 yon 
Prince Edward Island 
5-19 years 367.6 36.0 SiS al | 28.9 26.9 
18-24 years ing hee} eae, io hees: (Beats: 
Nova Scotia 
5-19 years 245.6 204".5 227-0)  2USh  meeioome 
18-24 years 84.9 SARS) 96.3 99.3 89.6 
New Brunswick 
5-19 years 217-0 213° 9 “98 Sean 7, On eee CvenO 
18-24 years il eas fT poral SULc rot Peay sec 


In all three Maritime Provinces the school-age popula- 
tion has just about reached its peak (1969), and there is to be 
a sharp decline after 1971. In Newfoundland, however, the peak 


is not to occur until 1971 and the decline will not set in until 


after 1976. In all four Atlantic Provinces the peak in the 
post-secondary population will be reached in 1981. There will 
then ensue a sharp decline in each of the three Maritime Prov- 
inces but only a slight one in Newfoundland. In each of the 
Maritime Provinces the 1986 figure is lower than that for 1971. 


2. SCHOOL ENROLMENT FORECASTS BY PROVINCE 


Assumptions Underlying the School Enrolment Forecasts 


Any attempt to forecast separately elementary and 
secondary school enrolments would be frustrated by the intention 
of educational authorities to move from a grade promotion to a 
subject promotion system. Age promotion also appears to be 
gaining importance. Such an attempt is also discouraged by the 
intention of certain jurisdictions to change the groupings of 
grades at each school level. 


Enrolment in each of the four Atlantic Provinces as 
a percentage of the population 15-19 years of age is assumed 
to rise steadily to 70 per cent by 1986-87. This percentage 
was reached in British Columbia in 1966-67 and almost reached 
in that year in Ontario, Saskatchewan and Alberta.l/ Senior 
matriculation in school is not available in Newfoundland, Prince 
Edward Island or New Brunswick, and in Nova Scotia also a siz- 
able proportion of senior matriculants is at university. Ontario 
and British Columbia provide both junior and senior matricula- 
P10ngin school, ebut in’ none, of the Prairie Provinces is junior 
matriculation available. Thus, the proportion of Atlantic 
Region senior matriculants is much above the national average. 
Assuming that this situation will continue to exist throughout 
the forecast period, the above-mentioned 20-year gap does not 
seem unreasonable. 


When the level of attendance of the 15-19 age group 
reaches 70 per cent, the proportions of constituent ages re- 
presented should be as follows: 15 years, 97 per cent; 16 years, 
93 per cent; 17 years, 90 per cent; 18 years, 60 per cent; and 
19 years, 10 per cent. If the population numbers by single 
years are equal, these percentages will average 70 per cent for 
the group as a whole. If the population of the group is de- 
clining rapidly, as it is expected to do between 1981 and 1986, 
the proportion may be as low as 68 per cent. A rapidly in- 
creasing population could raise the proportion as high as 72 
per cent: 


With the exception of some loss in New Brunswick at 
age 14, the differences that occur in the proportion of the 5-14 
group enrolled are due to differences in enrolment at age five. 
The percentages of the 5-14 group enrolled in 1967-68 were: 
Nova Scotia 98.5 per cent, Newfoundland 94 per cent and Prince 
Edward Island and New Brunswick each 90 per cent. As more than 
90 per cent of five-year olds in Nova Scotia are now enrolled, 
the percentage of enrolments among the 5-14 group is not expected 


1/ Calculated from Census of Canada, and data supplied by D.B.S. 
~ Education Division. 
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to increase. In Newfoundland the percentage of this group en- 
rolled is expected to reach the figure for Nova Scotia as kinder- 
garten enrolments increase. The percentages for the 5-14 group 
in Prince Edward Island and New Brunswick are not expected to 
rise more than one or two percentage points until the costs of 
secondary education stabilize and funds become available for 
kindergarten enrolment. 


In Newfoundland, it is assumed that, by 1986-87, 
vocational school education for teen-agers will have become 
integrated with secondary education. In Nova Scotia, enrolments 
include those in the special vocational schools. 


School Enrolment Forecasts 
Table 4-2 gives school enrolment forecasts based on 
the preceding assumptions. The anticipated trends are shown 
graphicaily in Figures4>l.. 
TABLE 4-2 


School Enrolment 1967-68, with Forecasts 


a 


to 1986-87, Atlantic Provinces 


Prince Edward 
Newfoundland Island Nova Scotia New Brunswick 


1967-68 
Actual * 


1971-72 
1976-77 
1981-82 
1986-87 


* D.B.S. Education Division. 


It is apparent that in all three Maritime Provinces 
total school enrolment is close to its peak at the present time 
and that from 1971 there will be a relatively steep decline 
lasting to 1981-82, after which the rate of decrease will moder- 
ate. In Newfoundland, the peak is not to be reached until 1976- 
77, and,.atter a slight decline during the ensuing tivesyears, 


there should be a resumption of growth leading to a peak for the 
entire period in 1986-87. 


ENROLMENT- in thousands 


FIGURE 4-1 


FORECAST OF SCHOOL ENROLMENTS 
ATLANTIC PROVINCES, 1967-68 TO 1986-87 
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3. FUTURE REQUIREMENTS FOR SCHOOL TEACHERS 


Student-Teacher Ratios 


In Canada, interprovincial differences in student- 
teacher ratios are fairly broad, but these variations show no 
correlation with pupils per school in each province. While 
Newfoundland's ratios have been substantially above the national 
average, those for the Maritime Provinces have been quite close 
ro. 


The development of educational television, programmed 
teaching, team teaching, subject promotion, etc., render (pro. 
jections of more than a few years' duration hazardous iia une 
extreme. Furthermore, a least-squares straight-line projection 
of past negative trends in the student-teacher ratios would 
ultimately produce unrealistic results. It was thereroresde— 
cided not to attempt to project future numbers of teachers 
beyond 1976-77. 


Over the ll-year period from 1957-58 to 1967-68 there 
was a decline in the student-teacher ratio in Newfoundland from 
32.1:1 to 25.9:1. In Prince Edward Island the ratio fell from 
25.8:1 in 1957-58 to 20.9:1 in 1967-68. During the last two 
years of this 1l-year period there was a sharp-decline {rom 
23.0:1 in 1965-66. To avoid an unrealistically steep negative 
trend, the projection was made on the basis of the nine-year 
period from 1957-58 to 1965-66. In Nova Scotia the decline in 
the ratio was from 28.771 in 1957-58 to -24..): lim 19G7- 05. en 
New Brunswick the decline was from 26.8:1 in 1957-58 to TS Sek 
in 1967-68.1/ Least-squares straight-line projections of these 
trends to 1976-77 give a ratio of about 20:1 for each Ore tie 
Atlantic Provances. 


Because available data are incomplete, student-teacher 
ratios had to be based on students and teachers in public schools 
only. At the same time, school enrolment forecasts are for all 
schools, including federally-operated and private schools. The 
effect of this discrepancy is small, however. In the school 
year 1966-67 public school enrolments constituted Over -7/eper 
cent of total school enrolments in each of the four Atlantic 
Provinces. 


1/ Calculated from D.B.S. Salaries and Qualifications of Teach- 
ers in Public Elementary and Secondary Schools, and Survey 


of Elementary and Secondary Education; and from d 
DV al ebeio aebOUucat LONmbiVviaSloOn . BE aE) a 


Future Numbers of Teachers 
Demand Forecast 


In Table 4-3 future numbers of teachers are projected 
for 1971-72 and 1976-77. Also shown are the numbers which would 
be required in 1981-82 and 1986-87 were student ratios to remain 
at the 1976-77 level. 


In Newfoundland teacher demand rises to a peak in 
1976-77; then, assuming a constant pupil-teacher ratio, it re- 
mains on a plateau for the next five years, following which it 
resumes a much slower rate of advance. In the case of Prince 
Edward Island, absolute numbers are so small that the trend may 
become obscured. The table shows a constant level of teacher 
demand through 1976-77 followed by a decline over the ensuing 
decade. In Nova Scotia the demand rises to a peak in 1976-77 
and then declines during the following 10 years. In New Bruns- 
wick the peak demand is reached by 1971-72, but it then remains 
on a plateau during the following five years before commencing 
a decline that extends over the 1976-86 decade. 


TABLE 4-3 
School Teacher Demand 1967-68, with Forecasts to 1976-77 


| Year Newfoundland merce ANAS Nova Scotia New Brunswick 


1967-68 
Actual* 


1971-72 
1976-77 


1981-82+ 
1986-874 


Br D.B.5. Education Division. 
t Assuming student-teacher ratios unchanged from 1976-77. 


Loss Rates 


For Newfoundland, it was found that the average annual 
loss of teachers over the five-year period from 1962-63 to 1966- 
67 was 25.1 per cent with a range from a high of 26.5 per cent 
to a low of 23.7 per cent. In Prince Edward Island available 
data permit only a four-year average for the period from 1963-64 
to 1966-67. This gave an average of 13.3 per cent and a range 
from 14.6 per cent to 11.7 per cent. In Nova Scotia, over the 


A -1'0 
TABLE 4-4 


Teacher Losses Dy Destination, Atlantic Provinces, 


1962-63 to 1965-66 


Destination 1962-63 1963-64 1964-65 1965-66 


Newfoundland 


Teaching outside the province 5 7 5 sds 
Administrative post in education \\f4 10 1] igre: be 
Housekeeping (married women only) 15 14 1S hea. 
Other non-teaching activities or 

occupations 30 oe 26 niias 
Further training (academic or pro- 

fessional ) 36 42 4] nia. 


Superannuation, illness or death 
Total 


Prince Edward Island 


Teaching outside the province Nar 18 23 23 
Administrative post in education Nas 13 6 2 
Housekeeping (married women only) Was 29 26 34 


Other non-teaching activities or 


occupations Was 2] ou 14 
Further training (academic or pro- 

fessional) n.a. i) 19 24 
Superannuation, illness or death sate 2) 4 3 


Total 


Nova Scotia 


Teaching outside the province Zo 21 7a) 28 
Administrative post in education 9 7 9 > 
Housekeeping (married women only) 37 39 35 35 


Other non-teaching activities or 
occupations 9 Aa 10 7 


Further training (academic or pro- 
fessional) 14 13 14 16 


Superannuation, illness or death 


Total 


New Brunswick 


Teaching outside the province n.a. Wa 1 hea. 
Administrative post in education n.a. Neds 6 n.a. 
Housekeeping (married women only) Neds Deas 38 reac fas 
Other non-teaching activities or 

occupations n.a. as iS It: 
Further training (academic or pro- 

fessional) nea. eee 17 n.a. 
Superannuation, illness or death Neds Nees 9 fied. 
Total = 2 100 a 

n.a. - not available. 


Source: D.B.S. Salaries and Qualifications of Teachers in Public Elementary 
and Secondary Schools. 
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five years from 1962-63 to 1966-67, the annual average was 12.1 
per cent with a range from 13.7 per cent to 10.7 per cent. In 
New Brunswick three years, 1964-65 to 1966-67, gave an average 


of 16.5 per pal and a rather wide range from 21.1 per cent to 
f42 per cent. 


' Table 4-4 gives a percentage distribution of losses 
by destination for each of the four provinces. 


Newfoundland is shown to have a relatively low per- 
centage of its losses to teaching outside the province and also 
to housekeeping, the latter, and possibly the former, reflecting 
the relatively high percentage of males in that province's 
teaching force. Newfoundland has experienced relatively high 
losses to non-teaching activities and occupations and also to 
further training (academic or professional). The latter suggests 
that, while Newfoundland has a higher rate of annual losses than 
the Maritime Provinces, there should also be a higher rate of 
return to the profession after training. Losses to housekeeping, 
which are relatively high in the Maritimes, appear to an in- 
creasing extent not to represent permanent losses to the profes- 
sion. However, after several years of housekeeping, a woman 
returning to the profession would require refresher training. 


Additional Teachers Required 


Total requirements for teachers comprise net increase 
in numbers plus the replacement of losses. Loss rates for the 
future in each province are assumed to equal the annual averages 
shown above. (See Table 4-5.) 


While the smallness of the absolute numbers may dis- 
tort trends, it is clear that replacement demand is much larger 
than incremental demand. It should also be noted that, even in 
Newfoundland, requirements during the 1971-76 period are not 
exceeded during the following decade. 


Recruitment Sources 


In Newfoundland over the five-year period from 1962-635 
to 1966-67 the proportion of total teacher recruitment from 
among teachers in another province or country averaged 3.0 per 
cent with a range from a high of 3.6 per cent to a low of 2.3 
per cent. Recruitment from educational institutions (mainly 
Memorial University) averaged 77.9 per cent with a range between 
81.8 per cent and 69.8 per cent. Recruitment from other occupa- 
tional activities (including women returning from housekeeping ) 
averaged 19.1 per cent with a range of from 26.6 per cent to 
fo.0 per cent. 


1/ Calculated from D.B.S. Salaries and Qualifications of 
¥ Teachers in Public and Elementary Schools, and from data 
supplied by D.B.S. Education Division. 


TABLE 4-5 


Annual Average Additions to Teacher Supply, 
Atlantic Provinces, 1967-68 to 1986-8/7* 


Province and Net Replace- Total 
Time Period Increases ment 


Newfoundland 


1967-68 to 1971-/2 
1971-72 to 1976-77 
1976-77 to 1981-82 
1981-82 to 1986-87 


Prince Edward Island 


1967-68 to 1971-72 
W71-f2eto 1976-77 
1976-17 (tO. 90 veo 
1981-82 to 1986-87 


Nova Scotia 


1967-68 to 1971-72 
TON seo. N97 6-77 
1976-77 to 1981-82 
1981-82 to 1986-87 


New Brunswick 


1967-68 to 1971-72 
Eo? N72 £0 976-77 
1976-77 to 1981-82 
1981-82 to 1986-87 


* Assuming, for the period after 1976-77, that student- 
teacher ratios remain at the 1976-77 level. 
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In Prince Edward Island during the four-year period 
from 1963-64 to 1966-67 the percentage of recruitment from among 
teachers outside the province averaged 12.4 per cent with a 
range between 15,2 per cent and 10.2 per cent. Recruitment from 
educational institutions (mainly within the province) averaged 
45.8 per cent with a range between 59.7 per cent and 37.7 per 
cent. Recruitment from other occupational activities averaged 
41.8 per cent with a range between 51.2 per cent and 30.1 per 
cent. 


In Nova Scotia during the five-year period between 
1962-63 and 1966-67 the proportion of total teacher recruitment 
from among teachers outside the province averaged 15.1 per cent 
with a range between a high of 17.2 per cent and a low of 13.0 
per cent. Recruitment from educational institutions (mainly 
Nova Scotia Teachers' College and universities within the prov- 
ince) averaged 51.5 per cent with a range between 57.7 per cent 
and 48.1 per cent. Recruitment from other occupational activi- 
ties averaged 33.4 per cent with a range from a high of 36.3 
per cent to a low of 27.4 per cent. 


In New Brunswick over the three-year period from 
1964-65 to 1966-67 teachers recruited from outside the province 
averaged 10.4 per cent of the total recruited, with a range 
Seiwecn 10,5 per cent and 10.2 per cent. Recruitment from 
educational institutions (mainly New Brunswick Teachers' College 
and universities within the province) averaged 60.7 per cent 
With a;range between 61.8 per cent and 58.7 per cent. Recruit- 
ment from other occupational activities averaged 29.0 per cent 
ert 8 ranve between 31.1 per cent and 27.8 percent. Thecrange 
between highs and lows was smaller than in the other provinces, 
but it should be remembered that, owing to lack of data, the 
Tine SOGLeEs consists, of only three years compared to five years 
for Newfoundland and Nova Scotia and four years for Prince 
Edward Island.1/ 


In none of the provinces is a trend apparent over these 
relatively short time series. For purposes of indicating sources 
of future teacher requirements, it was decided to use the annual 
average percentages for recent years. This procedure gives the 
distribution of average annual requirements shown in Table 4-6. 


Table 4-6 shows that educational institutions are the 
main source of teachers. In the late 1970's in Newfoundland, 
requirements from this source will be smaller than in either 
the preceding or following period. In the Maritimes, require- 
ments will be less in the late 1970's and early 1980's than in 
the preceding period. As will appear later, in all four prov- 
inces, university and college enrolments (including teachers’ 
colleges) are to rise to or close to their peak by 1981. It 


1/ Calculated from D.B.S. Salaries and Qualifications of 
— Teachers in Public Elementary and Secondary Schools. 
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would therefore appear that teacher training may claim a rela- 
tively smaller number of the youth population at university in 
the late 1970's than in either the preceding or the following 
period. However, to the extent that basic teacher qualifica- 
tions are raised, this tendency will be offset. After the rapid 
expansion of enrolments up to 1981, universities may more easily 
be able to accommodate teachers wishing to return to university 
to improve their qualifications. 


4. FORECASTS OF FULL-TIME POST-SECONDARY ENROLMENTS 


Assumptions Underlying the Forecasts 


The assumptions underlying these forecasts are dis- 
cussed in detail in Appendix C. They may be summarized as 
follows: 


1) In universities and colleges (including teachers, 
colleges) in each of the Atlantic Provinces: an L91G-7 7 tes 
assumed that foreign students will constitute 5 per cent of 
total full-time enrolments, and this percentage will hold in 
1981-82 and 1986-87. The percentage for 1971-72 is reached 
through interpolation between the 1967-68 actuals and theyto70- 
77 forecasts. In 1967-68 the actual percentages were: New- 
foundland, 1.4 per cent; Prince Edward Island, 5.7 per cent; 
Nova Scotia, 8.0 per cent; New Brunswick, 4.9 per cent; and 
Ganddd.,, 5. 0 “per eccne. 


2)) bt liseassumed that, by 1970-7 /3esche total number of 
residents of a given province attending any university or college 
in Canada will equal total Canadian enrolments in that province. 
This equality will hold in 1981-82 and 1986-87. The percentages 
for 1971-72 are reached through interpolation between the 1967- 
68 actuals and the 1976-77 forecasts. Similarly, residents of 
a given province enrolled in teachers' colleges are assumed to 
equal Canadian enrolments in that province's teachers! college 
throughout the period. In 1967-68 the number of provincial 
residents at university or college anywhere in Canada as a per- 
centage of Canadian enrolments in the province was: Newfoundland, 
113.0 per cent; Prince Edward Island, 121.5 per cent; Nova 
Scotia, 86.9 per cent; and New Brunswick, 90.0 per cent. 


3) It is assumed that the number of provincial residents 
at university or college anywhere in Canada as a percentage of 
the provincial population 18-24 years of age in each of the 
Maritime Provinces will by 1976-77, equal the Canadian average, 
and this equality will hold in 1981-82 and 1986-87. The per- 
centages for 1971-72 are reached through interpolation between 
the 1967-68 actuais and the 1976-77 forecasts. In Newfoundland 
it is assumed that, by 1981-82, the percentage enrolled will be 
equal to Canada's percentage in 1976-77, and in 1986-87 that 
province's percentage will equal the Canadian percentage in 
1981-82. Percentages for 1971-72 and 1976-77 for Newfoundland 
are reached through interpolation between the 1967-68 actual and 
the 1981-82 forecast. The Canadian. percentage forsl970=/7/ 1s 
adjusted upward from the projection for 1975-76 by Illing and 
Zsigmond (1967), which in turn was based on corresponding United 
States percentages of a decade earlier. Based on the assump- 
tions that Canada will continue to trail the United States by 
a decade, and that the forecasts for the United States quoted 
by Illing and Zsigmond will hold, the following percentages of 
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the population 18-24 enrolled in university or college are pro- 
jected for Canada: 1976-77, 18.6 per cent; 1981-82, 20.9 per 
cent; and 1986-87, 23.5 per cent. The actual percentages of the 
population 18-24 years of age at university in 1967-68 for the 
Atlantic Provinces and Canada were: Newfoundland, 8.3 per cent; 
Prince Edward Island, 13.4 per cent; Nova Scotia, 10.5 per cent; 
New Brunswick, 10.8 per cent; and Canada, 11.8 per cent. 


4) By 1975-76, full-time enrolment in post-secondary 
technician diploma courses at technical institutes is forecast 
by Illing and Zsigmond (1967) to reach 3.7 per cent of the 
Canadian population 18-24 years of age. This percentage was 
adjusted to 3.9 per cent in 1976-77. Based on figures for recent 
years it was assumed that Newfoundland will trail Canada by five 
years and that Nova Scotia, New Brunswick and Prince Edward Is- 
land will trail Canada by 10 years. The three Maritime Prov- 
inces will reach 3.9 per cent of their respective youth popula- 
tions by 1986-87, and Newfoundland will reach 3.9 per cent of 
its youth population by 1981-82. Figures for intervening years 
are reached through interpolation between 3.9 per cent and the 
1967-68 actuals. The actual percentages in 1967-68 were: 
Canada, 1.6 per cent; Newfoundland, 1.1 per cent; Nova Scotia, 
0.5 per cent; and New Brunswick, 0.6 per cent. 


Forecasts 


According to Table 4-7, full-time university and 
college enrolment in Newfoundland will continue to advance 
throughout the forecast period, and in 1986-87 will be almost 
four times as large as in 1967-68. In Prince Edward Island, 
however, enrolment will reach a peak in 1981-82 and remain on 
this plateau through 1986-87. In 1981-82 enrolment will be some- 
what more than twice as large as in 1967-68. In Nova Scotia, 
enrolment may be expected to almost reach its peak in 1981-82 
but to advance slowly through 1986-87. Between 1967-68 and the 
1980's, it will almost double. In New Brunswick also, enrol- 
ment will probably near a peak in 1981-82, with a further slow 
advance through 1986-87. Between 1967-68 and 1981-82 enrolment 
will almost double, and over the whole period will slightly 
more than double. Figure 4-2 portrays these projected trends 
graphically. 


Table 4-8 shows full-time enrolment of post-secondary 
students in technician diploma courses at technical institutes. 
In Newfoundland, enrolment will continue to rise throughout the 
period, and in 1981-82 will be almost five times as large as in 
1967-68. In Nova Scotia, enrolment is expected to increase s1x 
or seven times between 1967-68 and 1981-82, with a further ad- 
vance through 1986-87. In New Brunswick, 1981-82 enrolment 
will be five to six times the 1967-68 level and will continue 
its growth to 1986-87. 
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ENROLMENT- in thousands 


FIGURE 4-2 


FORECAST OF FULL-TIME ENROLMENTS IN 
UNIVERSITIES AND COLLEGES 
ATLANTIC PROVINCES, 1967-68 TO 1986-87 


22 
~«\P 
20 ec? 
ON P 
18 oe onedaees -—-— 
“AS cs Ho 
6 a a | 
; 7 Be ees 
2 oo 
14 Saat ope 
ee ae 
7 jee O 
12 a ce’ 
oe ao ~ 
10 ane mag 
ae 
Big 
8 ia 
oo 
6 eu 
4 
2 LAND 
PRINCE EDWARD !S 
1967-68 1971-72 1976-77 4981-82 1986-87 
YVEARS 


Source: Table 4-7 


TABLE 4-8 


Full-Time Enrolment of Post-Secondary Students 


in Technician Diploma Courses at Technical Institutes, 


Atlantic Provinces, 1967-68 Actual and Projections to 


Newfoundland 


(1) Enrolment 
(2) Population 18-24 


Unie 


000 
000 


(3) Participation Rate: 


Ciysas-2aOr 120 


Prince Edward Island 


(1) Enrolment 
(2) Population 18-24 


to 


000 
000 


(3) Participation Rate: 


(lh) -as 208 2) 


Nova Scotia 


(1) Enrolment 
(2) Population 18-24 


% 


000 
000 


(3) Participation Rate: 


(iiysass 20 (2) 


New Brunswick 


(1) Enrolment 
(2) Population 18-24 


to 


000 
000 


(3). Participation: Rates 


Cl tas ga0n Ce 


1986-87 


1967-68 


1971-72 1976-77 1981-82. 1986-5% 
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In 1981-82, university ands col lépe venrolment in New- 
foundland is expected to constitute 18.6 per cent of the youth 
population and enrolment in technical institutes 3.9 per cent, 
giving a total full-time enrolment in post-secondary education 

In the same year, the anticipated percentages 
for Prince Edward Island are 20.9 per cent and 2.9 per cent 
respectively, a total of 23.8 per cent. 
respective percentages are 20.9 per cent and 3.0 per cent, a 
total of 23.9 per cent, and in New Brunswick, 20.9 per cent and 
Pa i perecenu. 4) LOteal “oiee2d vO ner cents, 
have a somewhat lower percentage of its youth population enrolled 
in post-secondary education than the Maritime Provinces. Com- 


Cie keeper Cont 


Int Nova Scotaa, the 


Thus, Newfoundland will 
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pared to the Maritimes, Newfoundland will have a relatively high 
proportion of its post-secondary enrolment in technical insti- 


tutes and a relatively low proportion in universities and col- 
leges. 


It should be noted that post-secondary education, as 
defined here, excludes hospital schools of nursing and post- 
high school trade courses. 


In 1967-68 in Newfoundland, the ratio of university 
enrolments to technical institute enrolments was 7.5:l1, and the 
ratio of Newfoundlanders enrolled in university anywhere in 
Canada to technical institute enrolments in Newfoundland was 8:1. 
The corresponding ratios for Nova Scotia were 22:1 and 18:1 
respectively, and for New Brunswick they were 23:1 and 20:1. 

It is assumed that each province's technical institute enrolment 
is equal to the number of that province's residents enrolled in 
Pechhical Anstitutes.. Ratio differences, for each province re- 
present the unequal inflows and outflows of university students 
between provinces and the presence of foreign students. By 
1986-87, the ratio of university to technical institute enrol- 
ments is forecast to be 5:1 in Newfoundland and 7:1 in each of 
the Maritime Provinces. 


Table 4-9 gives the ratio of university to technical 
institute enrolments in recent years for Canada and Ontario. In 
both jurisdictions the ratios have been declining and are much 
lower than in the Atlantic Region, especially the Maritime Prov- 
ances. 


TABLE 4-9 


Ratio of University to Technical Institute Enrolments 


Canada Ontario | 


1963-64 
1965-66 
1967-68 
1968-69 


Source: New Brunswick Higher Education Commission. 
Investing in the Future. Fredericton, January, 
1969, p. 49. 


A study carried out in 1965 by the Economic Council 
of Canada indicated that the highest rates of increase in demand 
for manpower in the five-year period 1965-1970 would occur for 
university graduates and other post-secondary graduates. Uni- 
versity graduates should find a 46-per-cent increase in the 
demand for their services, and other post-secondary students a 
42-per-cent increase. From the second group, graduates of 
technical institutes would find an 80-per-cent increase in the 
demand for their services. The study was based on forecasts by 
17 companies employing about 5 per cent of the national work 
force and is not representative of the whole economy, but it is 
noteworthy that many of the employers not included - governments, 
the educational system, health and community services, profes- 
sional firms and partnerships - are the kinds of employers who 
can be expected to demonstrate even higher levels of demand for 
professional and semi-professional staff. 


The technological changes in our economy make con- 
tinuous demands for better-trained and more productive manpower, 
and this is necessarily altering our educatronalppricriuics. 
Wright (1966) described the situation in this way: "In the past, 
a first degree in engineering could prepare a man for a life's 
practice, and sub-professional staff could be trained on the 
job. Today, a first degree can provide only a general kind of 
education and background .... Sub-professional staff must have 
formal education and training." He went on to note that gradu- 
ates from technical institutes formed 38 per cent of the oradau- 
ating engineers in.1966 while they had formed only 25 per cent 
Ofetneroraduatessl0byvears searlier., 


Starting salaries for technical institute graduates 
i OOS ewere about 15 per centshagher onvaveraverthanericyenc rc 
the year before, according to the Department of Manpower. and 
Immigration (1968). Graduates in almost all of the 29 special- 
ties listed by the Department could -expectmto estat workeat 
salaries of over $400 per month and in half of the specialties 
would start at or near the $500 mark. 


It ads. recognized that the application of many sorancnes 
of technology will be less advanced in the Atlantic Region than 
in other parts of Canada and that some of the graduates of 
technicians' courses in the Atlantic Provinces will emigrate, 
as is the case with some of the graduates of the Region's uni- 
versities. Concerning this prospect, the views of the New Bruns- 


wick Higher Education Commission (1969: p. 51-52) are of inter- 
ESC; 


New Brunswick should focus its efforts on courses which 
it is particularly suited to offer, regardless of whether 
the ensuing employment opportunities are now present in 
this province. Undoubtedly, a number of the graduates 

of an expanded technical system will move to other parts 
of the country, as do a large proportion of our univer- 
Sity graduates. This is not an acceptable argument, 


however, against equipping New Brunswick youth with 
the kinds of skills they will need. Modern industry 
requires that education move in parallel with it: if 
we in this province do not, we will be at an increas- 
ing disadvantage. Moreover, to a very considerable 
extent, employment opportunities create themselves 
wherever there are well-trained people eager to put 
their skills to work. 


We should also take note of the consequences if we fail 
to provide enough opportunities for study at the tech- 
nical level. A very large proportion of the qualified 
New Brunswick high school graduates now go on to post- 
secondary studies. But there is only limited scope 

for students who graduate without university entrance 
qualifications and (partly in consequence) not enough 
students stay in high school until completion. 


5. FUTURE NUMBERS OF POST-SECONDARY TEACHERS 


Student-Teacher Ratios 


With the information currently available, the calcula- 
tion of student-teacher ratios presents formidable problems. 
Available data on the number of full-time teachers in technical 
institutes include many who teach both post-secondary students 
and trade school students. Furthermore, the post-secondary 
students include both technician diploma students and those 
taking shorter courses. The only complete data) available on en- 
rolments of post-secondary students in technical institutes are 
for diploma course students. Jn, certaim Gisti CUtzons@imecne 
Atlantic Provinces there has been a substantial replacement of 
part-time by full-time teachers, which confuses trends. It was 
decided, therefore, not to attempt to estimate future numbers 
ef —Ceachers in ‘technical instatuces. 


The calculation of student-teacher raliosmrorguniver. 
Sities and colleges also presents difficulties.. Full-timesteacie 
ing staff in universities and colleges includes teacher sno 
courses for which junior matriculation ds no tequitecd was fio. 
ment data, on the other hand, are confined to post-secondary 
students. However, this discrepancy is believed not to have a 
substantial ampact on he ratios. 


In Prince Edward Island prior to 1965-66, there was a 
separate teachers' college, but since then all teacher training 
in the previance has obeen provided at Univers. cy pmebiemc rae ce 
teacher ratio has been averaged over the three years ssupscaqucne 
to the closing of the teachers’ college. Bin the sotneieve aire 
Provinces, year-to-year changes in the ratios, have fluctuated 
widely, and trends are not discernible... In, the scase,of all tou 
Atlantic Provances, «therefore, it. was’ decided to base. tucune 
numbers of teachers on each province's average student-teacher 
Yatio for the three years 1965-66 through 1967-68. These ratios 
are as follows: Newfoundland, 15.8:1;. Prince Edwardeistand. 
b4 eos Nova scotias 12,5:1% and New Brunswacke. U4. 25 eon 
Canada, the most recent three-year period for which the required 
data are available is the 1963-64 to 1965-66 period, for which 
the average ratio was 12.9:1. Canadian ratios over the past 
decade do not yield a clear trend.1/ 


Ly Illing and Zsigmond (1967); D.B.S. Survey of Higher Educa- 
tion Part II, 1964-65; Canada Year Book (1962-1967); 
Atlantic Development Board, Stock and Flow SM peduca trom 
bivisaon D-Beo. Census Divasion. 


Forecasts 


Table 4-10 gives the number of full-time teachers in 
universities and colleges (including teachers! colleges) for 
1967-68 and projections to 1986-87. Data permitting the calcu- 
lation of the percentages of teachers leaving the profession in 
the province are available for only one year, 1967-68, and this 
particular year is believed not to have been typical in the case 
of several institutions. Therefore, it was not possible to cal- 
culate future teacher requirements. 


The number of full-time university and college teachers 
in Newfoundland will continue to advance through 1986-87, to a 
level 3.5 times the 1967-68 level. The number of Prince Edward 
Island teachers will double by 1981-82 and remain there through 
1986-87. In Nova Scotia the number of teachers will approach 
its peak in 1981-82 but will maintain a slow advance through 
1986-87. In the early 1980's it will be some 80 per cent above 
the 1967-68 figure. In New Brunswick also the future number will 
almost reach its peak in 1981-82 but will continue a slow advance 
through 1986-87. In the early 1980's it will be over 90 per cent 
larger than it was in 1967-68. 


TABLE 4-10 


Full-Time Teachers in Universities and Colleges, 
(Including Teachers' Colleges), Atlantic Provinces, 


1967-68 and Projections to 1986-87 


1967-68 actual 


Projections: 


1971-72 
1976-77 
1981-82 
1986-87 


6. SUMMARY 


During the post-war years all provinces of Canada 
have been running rapidly to remain in the same place Ene le 
tion to rapidly rising enrolments. If emigration continues at 
its recent rates, if urbanization increases and, DIEU dices ce 
cline as they have in other provinces, the three Maritime Prov- 
inces should, in the years ahead, have an opportunity to con- 
solidate schools and improve the quality of education. The 
forecast dip in enrolments should make it possible to improve 
teacher education and pupil programming with relatively small 
increases in over-all costs. 


Newfoundland will continue to have a relatively large 
child population in relation to the size of its TaDOUTS LoLce. 
and school enrolments are to continue to advance through 1986-87. 
However, age-specific fertility rates in Newfoundland appear to 
be much higher than in the Maritimes, and they may therefore 
decline even more dramatically. Should this occur, the problems 
of improving the quality of education in Newfoundland would be 
eased. 


Educational institutions are the main source of teach- 
ers. In Newfoundland in the late 1970's requirements from this 
source will be smaller than in either the preceding or following 
period. In the Maritimes, requirements will be less in the late 
1970"s and early 1980"s than, in the preceding period anak! 
four provinces, university and college enrolments (including 
teachers' colleges) are forecast to rise to or Close to their 
peak by 1981. It would therefore appear that teacher training 
may draw a relatively smaller proportion of the youth population 
at university in the late 1970's than in either the preceding 
or the following periods. However, to the extent that teacher 
training requirements are increased, this tendency will be off- 
set. After the rapid expansion of enrolments up to 1981, uni- 
versities may more easily be able to accommodate teachers wish- 
ing to return to. university to improvesttheir qualifications. 


Between the present and the early 1980's university 
enrolments are expected to increase to about three and one-half 
times present levels in Newfoundland and to about double in each 
of the Maritime Provinces. University teacher demand should 
grow at about the same rates. Enrolments in technical institutes 
will probably increase significantly more rapidly - by about 
five times in Newfoundland and by six to seven times in Nova 
Scotia and New Brunswick. In Prince Edward Island, where cech= 
nician training has not as yet been inaugurated, an increase of 
four to five times is forecast for the period between 1971 and 
the early 1980's. At present the ratio of university to techni- 
cab Ans titute. enrolments: in NewfLoundland 2s. 7.5: bine Nova 
SCOtiaviteiS wc. le and In, New Brunswick 2o.l. He doo lmorcmone 
ratio for Newtoundland is expected to decline to S:l, and for 
exCnesot Loe Maritime Provinces £6 about 7.1, 
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APPENDIX A 


TABLES 


Size of Families and Households in Canada, 
the Provinces, and in Subdivisions of the 
Atlantic Provinces, 1961 


Per Cent of Population in Small Communities 
and in Urban Communities, Canada, Provinces, 
and Atlantic Subdivisions, 1961 (1951) 


Some Characteristics of the Male Work Force, 


Canada, Provinces, and Atlantic Subdivisions, 
1961 


Some Characteristics of the Female Work Force, 
Canada, Provinces, and Atlantic Subdivisions, 
1961 


Per Cent of Population Migrating, for Canada 
and Atlantic Provinces and Subdivisions, 1961- 
66, 1956-61 and 1951-56 


Population Increases (Per Cent) in Subdivisions 
of the Atlantic Provinces, by Decades in Census 
Years, 1881-1961, and 1961-66 


Percentages of the Population Five Years of Age 
and Over not Attending School, by Level of 
Schooling, 1961 


Distribution, by Type of Industry, of the Male 
Labour Force, Atlantic Provinces and Subdivisions, 
1961 


Percentages of Population Born In and Outside 
Province of Residence, for Canada, Provinces 
and Atlantic Subdivisions, 1961 


Percentages of Population in Atlantic Provinces 
and Subdivisions Speaking French Only, Bilingual, 
and Roman Catholic 


js Meage Us 


12 


1 


14 


LS 


16 


bys 


18 


19 


TABLES, cont'd 


Three Measures of Educational Input in 
Canadian Provinces and Atlantic Subdivisions 


Seven Measures of Educational Output in 
Canadian Provinces and Atlantic Subdivisions 


Correlation Matrix for Twenty-Seven Variables: 
New Brunswick Counties 


Correlation Matrix for Twenty-Seven Variables: 
Newfoundland Census Divisions 


Correlation Matrix for Twenty-Seven Variables: 
Nova Scotia Counties 


Correlation Matrix for Twenty-Five Variables: 
Prince Edward Island Counties 


Rank Order of Input Variables Significantly 
Related to Measures of Educational Output, 
among Prince Edward Island Counties 


Correlation Matrix for Twenty-Five Variables: 
Counties and Census Divisions of the Atlantic 
Provinces 


Correlation Matrix for Twenty-Seven Variables: 
Provinces of Canada 


TABLE A-1 A-1 


Size of Families and Households in Canada, the Provinces 
Ln VE ICES 5 
and in Subdivisions of the Atlantic Provinces, 1961 
$ret tne Atlantic Provinces, 1961 


% Households 


bivision with 2 or More Persons per Children per Extra Persons 
Pani lick Household Family per Household* 


CANADA 


NEWFOUNDLAND 
Division 1 


Le) 
~N 


aaa 
oOo ONIN 


WOON DO & WP 


10 


PRINCE EDWARD ISLAND 
Kings 
Prince 
Queens 


NOVA SCOTIA 
Annapolis 
Antigonish 
Cape Breton 
Colchester 
Cumberland 
Digby 
Guysborough 
Halifax 
Hants 
Inverness 
Kings 
Lunenburg 
Pictou 
Queens 
Richmond 
Shelburne 
Victoria 
Yarmouth 


NEW BRUNSWICK 
Albert 
Carleton 
Charlotte 
Gloucester 
Kent 
Kings 
Madawaska 
Northumberland 
Queens 
Restigouche 
Saint John 
Sunbury 
Victoria 
Westmorland 
York 


QUEBEC 

ONTARIO 

MANITOBA 
SASKATCHEWAN 
ALBERTA 

BRITISH COLUMBIA 


TPOSOSOCOOODOOOCOCOOO COC0O0O COC OO OOO OOO oOo 


' ! 
oS POOosonos agen oso ood O1:0O COO oD 


t 
oOo © 


oO OO HK$ DW WNHWODOAN HNMOON OBA —D ODHNDODUINN AON AFNMNNOCOND TAM HRO DANOBBO—BOo Ww 
' 
oO 


yo nry | WO FP WW POM NMN AWA OMNI WW Ww PHO WHWOHNWHHPHPRPWHWNHH OHH TOHRWYOWM 

WWW WwW WO FP WHPHPHPWNWOKHP HAWN WH HH WEPWHPWWWWPHPHHHPWWWHOWLH HPHH ANInNPAaInNaInnLeoN w 
FPN ODN NY YM ONONHPWOWDDAWNNANOOCOS ONWDMNDAADAMNWOHDO——DONWDHODO —HpN Pp OD—SNIANWAMOWO wo 
=—_— aS SK SK NY MH NN YP MKIDYND OHM ®O—|M DD PD ||P Sa SS SP A tS St at PD — ND MMMPMY MWMHMPM WPMPMNRPY — 
D WAN DN WKHDHWAWDODN—WANMACOW ONMWOWDUONMOMNOWOWODDAWWoONO OWwWnrp NAHN WWW NNO UIN |W 
nyo we Oo | CO H—SKHDONNNN—HPP—OO— COMWNOHOOMWONO——OW—$—$0 S$ =]=00 wD BON BW (a) 


! 
oO 


* Other than one average family of two parents plus children. 
Source: Derived from Census of Canada, 1961. 


TABLE A-2 


Per Cent of Population in Small Communities and in Urban Communities, 


Canada, Provinces, and Atlantic Subdivisions, 1961 (1951) 


% Rural % in Places % in Places 


Diao Non-Farm of 10,000 Plus of 100,000 Plus 


CANADA 19 (18) 70 (62) 59 (45) 43 (24) 
NEWFOUNDLAND 47 (53) 5] (43) 29 (15) - = 
Division 1] 35 (35) 62 (60) 51 (35) - - 
2 61 CLP) 36 (22) - - - = 
3 65 (87) 35 (13) - ~ - 
4 50 (40) 43 (25) - - - = 
5 24 (23) Ws Gia) 64 - - = 
6 23 (20) 77 (80) Sie - - 
7 7A (81) 72] wie - ~ - = 
8 80 (89) 18 ( 9) - - - - 
9 84 (90) 14 ( 8) - - - - 
10 56 (100) 44 - - = = = 
PRINCE EDWARD ISLAND 35 (27) 32 (25) 18 (16) - - 
Kings 44 (25) 15 G13) - - - = 
| Prince 44 (35) 24 Gee) - - - - 
Queens 22 (22) 47 (37) 40 (37) - - 
NOVA SCOTIA 38 (29) 54 (54) 44 (28) 38 - 
Annapolis 71 (53) 13 Cpe) - - - - 
Antigonish 45 (19 30 (27) - - - - 
Cape Breton 15 (16 83 (79) 81 (56) - - 
Colchester 38 (38) 49 (37) 46 (34) - - 
Cumberland 34 (24) 53 54) 29 - ~ - 
| Digby rf) (55) 11 10) “ 
Guysborough 70 (57) 17 (18) - - - - 
Halifax 23 (16) 76 (83) 75 (62) 19 J 
Hants 63 (49) 20 (20) - - - - 
Inverness 55 (19) 19 (25) - - - - 
Kings 58 (40) 28 (28) - ~ - - 
Lunenburg 60 (45) 25 (24) - - - - 
Pictou 28 (18) 61 (62) 5] - - - 
Queens 68 (46) 28 (44) - - - - 
Richmond 89 (78) - - - - - - 
Shelburne 74 ae 24 (30) - - - - 
Victoria 86 (55 - - - - - - 
Yarmouth 55 (37) 37 (41) - - - - 
NEW BRUNSWICK 43 (30) 47 (42) 33 (25) - - 
Albert 58 Gren 3] - 31 - - - 
Carleton 51 (34) 23 C22) - - - - 
Charlotte 61 (45) 34 (41) - - - - 
Gloucester 70 (39) 20 (10) - - - - 
Kent 65 (40) 11 ee) - - - - 
Kings 58 (25) 19 (38) 6 - - - 
Madawaska 39 (35) 44 (36) 33 (31) - - 
Northumberland 62 (40) 30 (25) - - - - 
Queens fal (63) 12 - - - - - 
Restigouche 40 (27) 51 (45 29 - - 
Saint John 12 (25) 88 (98 88 (98) - - 
Sunbury 35 (46) 59 (19) 53 - - - 
Viaiereog iia Be) (42) alk (20) - - - = 
Westmorland 31 (23) 61 (57) 55 (34) “ 
York a2 (27) 58 (48) 47 (38) - = 
QUEBEC WS (15) 76 (67) 63 (48) 50 (29) 
ONTARIO 15 (15) Wa (71) 67 (55) 48 
MANITOBA 18 (16) 64 (57) 56 (44) 5] (30) 
SASKATCHEWAN 24 (22) 43 (30) Zi (20) NZ = 
ALBERTA 15 (16) 63 (48) 51 (35) 46 (24) 
BRITISH COLUMBIA 23 (23) 73 (68) 63 (55) 53 (30) 


Source: Derived from Census of Canada, 1961 and 1951. Since the definition of 
the various classifications changed slightly, comparisons between 196] 
and 1951 should be made with care, especially for subdivisions and where 
percentages differ only by several points. Generally, the later classi- 
fications favour non-farm at the expense of farm, urban at the expense 
of rural, and larger urban at the expense of smaller urban. 


Division 


ANADA 


NEWFOUNDLAND 
Division 1 


WOND OHS WP 
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PRINCE EDWARD ISL. 


Kings 
Prince 
Queens 


OVA SCOTIA 
Annapolis 
Antigonish 
Cape Breton 
Colchester 
Cumberland 
Digby 
Guysborough 
Halifax 
Hants 
Inverness 
Kings 
Lunenburg 
Pictou 
Queens 
Richmond 
Shelburne 
Victoria 
Yarmouth 


NEW BRUNSWICK 
Albert 
Carleton 
Charlotte 
Gloucester 
Kent 
Kings 
Madawaska 
Northumberland 
Queens 
Restigouche 
Saint John 
Sunbury 
Victoria 
Westmorland 
York 


QUEBEC 

ONTARIO 

MANITOBA 
SASKATCHEWAN 
ALBERTA 

BRITISH COLUMBIA 


* Regularly employed means at least 
Derived from Census of Canada, 


Source: 


Some Characteristics of the Male Work Force, 
Canada, Provinces, and Atlantic Subdivisions, 1961 


% of 


Population 
Aged 20-64 


. . i Dee ae ek ae ee ae ee SW Dee Cig AE ES ee Be ce Sa Se ve oe Ee ee ee ee oe ke Se eee Oe eee es 
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TABLE A-3 


Male Labour 
Force as % 
of Males 
20-64 


101. 


wo 
© 
on -—- FH DO NM WOANWOWODHNOWOWADAN—-—HHP YON TAWDHEHDHNHADWNHONNDWOY —wwow ~HOOWOON-LHHLW PP 


% Male Work 
Force in 
Professions 
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% Male Wage 
Earners 
Regularly 
Employed* 


71 


a 


55.1 


62. 
46. 
48. 
53. 
61. 
64. 


ADwW DO DH VYVPONMNMAWOWOFANNMOWO WODNWDOOWWH—ONHBNHWHPWOMO UNH ORP WODHSHWRPOaOS 


Annual Average 
Male Salaries 
and Wages 


$3,679 


2,823 
2,977 
1,958 
1,931 
2,651 
3,305 
3,589 
1,873 
1,889 
1,750 
4,175 


25,359 
1,952 
2,422 
2,547 


3,021 
2,463 
2,496 
3,236 
2,698 
2,957 
1,931 
1,904 
35595 
2,463 
2,037 
27928 
2,320 
2,622 
2,784 
2,248 
2,056 
2,013 
2,281 


2,807 
3,375 
2,}20 
2,328 
2,017 
1,559 
2,819 
2,659 
2,406 
2,377 
2,812 
3,303 
3,164 
2,154 
3,188 
3,059 


3,469 
3,984 
3,574 
3,290 
3,733 
4,004 


40 weeks annually, at least 35 hours weekly. 
1961. 


TABLE A-4 


Some Characteristics of the Female Work Force, 
Canada, Provinces, and Atlantic Subdivisions, 1961 


% Female 
Wage Earners 
Regularly 
Employed* 


Annual Average 
Female Salaries 
and Wages 


Female Labour % Female 
ned Force as % Work Force in 
sida of Females Professions 


CANADA 


NEWFOUNDLAND 
Division 1] 


PRINCE EDWARD ISL. 
Kings 
Prince 
Queens 


NOVA SCOTIA 
Annapolis 
Antigonish 
Cape Breton 
Colchester 
Cumberland 
Digby 
Guysborough 
Halifax 
Hants 
Inverness 
Kings 
Lunenburg 
Pictou 
Queens 
Richmond 
Shelburne 
Victoria 
Yarmouth 


NEW BRUNSWICK 
Albert 
Carleton 
Charlotte 
Gloucester 
Kent 
Kings 
Madawaska 
Northumberland 
Queens 
Restigouche 
Saint John 
Sunbury 
Victoria 
Westmorland 
York 


QUEBEC 

ONTARIO 

MANITOBA 
SASKATCHEWAN 
ALBERTA 

BRITISH COLUMBIA 
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* Regularly employed means at least 40 weeks annually, at least 35 hours weekly. 
Source: Derived from Census of Canada, 1961. | 
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TABLE A-6 


Population Increases (Per Cent) in Subdivisions of the Atlantic Provinces, 


by Decades in Census Years, 1881-1961, and 1961-66 


1871 1881 1891 1901 1911 19217 1931 1941. 1951 1961 


ADA -1881 -1891 -1901 -1911 -1921 -1931 -1941 -1951 -1961 -1966 


CANADA 17 1] 11 34 22 18 10 22 30 10 
NEWFOUNDLAND 27 8 
Division 1 26 2 

2 11 4 

3 14 10 

4 51 a 

5 39 8 

6 36 1] 

7 12 -1 

8 21 Le 

9 rm 9 

10 72 56 

PRINCE EDWARD ISLAND 16 * -5 -9 -5 -1 8 4 6 4 
Kings 15 ] -7 -8 -10 -6 ] -8 * ] 
Prince P| 6 -3 -7 -4 9 i 9 8 4 
Queens Ve -4 -6 -11 -4 2 10 4 7 4 
NOVA SCOTIA 14 2 2 7) 6 -2 Ke 11 15 3 
Annapolis 14 -6 -3 -] -2 -10 9 23 4 -5 
Antigonish 9 -11 -15 -12 -3 -13 5 14 12 4 
Cape Breton 18 10 44 49 18 7 20 9 9 -1 
Colchester 15 2 -8 -5 6 -] 20 5 9 4 
Cumberland 16 26 5 12 yA -12 9 * -5 -5 
Digby V7 * 2 -1 -3 -6 6 3 1 -2 
Guysborough 8 -3 7 -7 -9 x -] -8 -7 -3 
Halifax 19 5 5 7 21 3 22 32 39 9 
Hants 10 -6 -9 -2 * -2 14 6 te 2 
Inverness 10 ] -6 5 -7 -12 -2 -11 2 -3 
Kings ) -4 -2 -] 9 3 19 15 26 4 
Lunenburg 20 9 4 3 ] -6 4 ] S) 3 
Pictou 11 -3 -3 7 14 -4 5 8 * ] 
Queens ce % -4 -] -2 7 13 4 5 -3 
Richmond 6 -5 -6 -2 -6 -11 -2 -] 5 -] 
Shelburne 20 * -5 -1 -4 -7 6 9 5 7 
Victoria 10 * -15 -6 -10 -11 ] 2 ] -3 
Yarmouth iS 4 3 2 -4 -6 v/ 2 5 ] 
NEW BRUNSWICK 12 ts 3 6 10 5 12 We 16 3 
Albert 16 -11 * -11 -11 -11 10 18 26 12 
Carleton WwW -4 -4 -1 -2 -1 4 3 5 -1 
Charlotte ] -9 -6 -6 ] ta 7 11 -7 ] 
Gloucester iS 15 liz Vd 18 8 19 15 Ue 6 
Kent 18 5 * Z -2 -2 10 4 * -7 
Kings 4 -10 -6 ~5 -] -3 9 4 15 10 
Madawaska 20 Za Wy 35 ra) 22 5 22 14 -4 
Northumberland 25 2 1] 9 9 * 13 12 16 3 
Queens ] -13 -8 -3 7 -4 14 3 -12 -6 
Restigouche 2] 18 27 48 46 31 i 9 3 sg 
Saint John 2 -6 4 4 13 2 12 8 20 -4 
Sunbury -3 -13 -] 9 -] 14 19 iz 145 10 
Victoria 59 10 15 31 1 | 16 12 1] 6 ie 
Westmorland 29 10 ] 6 20 8 12 24 Lig! Z 
York 12 2 2 * Z 7] 12 LZ 24 11 
QUEBEC 10 
ONTARIO 12 
MANITOBA 4 
SASKATCHEWAN 3 
ALBERTA 10 
| BRITISH COLUMBIA 15 


* Denotes change of less than 1.0 per cent. 
Source: Derived from Census of Canada. 


TABLE A-7 A-7 


Percentages of the Population Five Years of Age and Over not Attending School, 


by Level of Schooling, 1961 


Some University 
Division No Schooling las Med or University 
Degree 


CANADA 


NEWFOUNDLAND 
Division ; 


ed od od ed —_ 
NOM HOO ONWO— OM 


a et et et 


PRINCE EDWARD ISLAND 
Kings 
Prince 
Queens 


NOVA SCOTIA 
Annapolis 
Antigonish 
Cape Breton 
Colchester 
Cumberland 
Digby 
Guysborough 
Halifax 
Hants 
Inverness 
Kings 
Lunenburg 
Pictou 
Queens 
Richmond 
Shelburne 
Victoria 
Yarmouth 


NEW BRUNSWICK 
Albert 
Carleton 
Charlotte 
Gloucester 
Kent 
Kings 
Madawaska 
Northumberland 
Queens 
Restigouche 
Saint John 
Sunbury 
Victoria 
Westmorland 
York 


QUEBEC 

ONTARIO 

MANITOBA 
SASKATCHEWAN 
ALBERTA 

BRITISH COLUMBIA 
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Source: Derived from Census of Canada, 1961. 
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Distribution, by Type of Industry, of the Male Labour Force, 
Atlantic Provinces and Subdivisions, 1961 


Division Primary Secondary Tertiary 


fee) 


CANADA 


NEWFOUNDLAND 
Division 1 


ONMNDOWO—WDWHOW 


PRINCE EDWARD ISLAND 
Kings 
Prince 
Queens 


NOVA SCOTIA 
Annapolis 
Antigonish 
Cape Breton 
Colchester 
Cumberland 
Digby 
Guysborough 
Halifax 
Hants 
Inverness 
Kings 
Lunenburg 
Pictou 
Queens 
Richmond 
Shelburne 
Victoria 
Yarmouth 


NEW BRUNSWICK 
Albert 
Carleton 
Charlotte 
Gloucester 
Kent 
Kings 
Madawaska 
Northumberland 
Queens 
Restigouche 
Saint John 
Sunbury 
Victoria 
Westmorland 
York 


QUEBEC 

ONTARIO 

MANITOBA 
SASKATCHEWAN 
ALBERTA 

BRITISH COLUMBIA 


OH WO ONT WD HWOWAHRHWOWOON MT WHOM WH DOWD DF—“AMNOCDOWONHPAMNWAAHD HDOD NNHDHPWMYNHOW W 


le Cs es. aha acs et Nac akc OI och oa oll oo te Ec oy cee oe Ser gM SOE Om eM iret toh Teh) eet seu ey | ei Cae Se Oe Se ae Cae Sec ty eae o 
on Oo OH OC HOWFOKHKanNnPruoroOUuHM AWDNWOANWNHOWNWDADOWHOONMNO ON—W 


Source: Derived from Census of Canada, 1961. 
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Percentages of Population Born In and Outside Province of Residence, 


for Canada, Provinces and Atlantic Subdivisions, 1961 
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Source: Derived from Census of Canada, 1961. 
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Percentages of Population in Atlantic Provinces and 
Subdivisions Speaking French Only, Bilingual, and Roman Catholic 
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Source: Derived from Census of Canada, 1961. 


TABLE A-1] 


Three Measures of Educational Input in Canadian 
Provinces and Atlantic Subdivisions 
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Per Cent of 


Per Pupil Per Cent of All Elementary 
Division Expenditure Teachers With Teachers with 
on Teachers' 2 Yrs. Training 2 Yrs. Training 
Salaries or Less or Less 
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Division 1] 
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Prince 
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Provincial data were derived from the D.B.S. publications: Salaries 
and Qualifications of Teachers in Public Elementary and Secondary 
Schools, 1964-65; and Preliminary Statistics of Education 1965-66. 
Sub-Provincial data were prepared by Cheal, using, in the case of New- 
foundland, a formula prepared by Kitchen for converting electoral dis- 
trict data into census division data. 


A-11 


Aad? TABLE A-12 
Seven Measures of Educational Output in Canadian 


Provinces and Atlantic Subdivisions 


Retention Completion Retardation 


NEWFOUNDLAND 43 40 - - 45 47 26 
Division 1] 63 76 4] 59 fags! 24 13 

2 39 62 20 29 rtf a2 16 

a 26 4] 14 ae 23 3] 14 

4 35 54 24 28 33 36 18 

5 43 57 29 40 29 au Tes 

6 63 66 44 44 30 a te 

7 52 73 29 39 Zo 28 TZ 

8 | oa 19 30 25 30 14 

9 oy 57 Sit 34 P24 33 16 

10 30 ei] 26 19 29 34 21 

PRINCE EDWARD ISLAND 38 43 28 29 40 40 22 
Kings 61 39 - - 26 23 1Z 
Prince 54 3h3' - - 19 20 9 
Queens Zi 33 - - 20 16 7 
NOVA SCOTIA 46 60 24 Pag 48 46 30 
Annapolis OW 4] 37 ae 27 18 9 
Antigonish 54 16 23 8 23 26 iz 
Cape Breton 58 34 27 18 ae Ze 14 
Colchester 59 34 31 16 18 Ze. lie 
Cumberland 62 36 29 21 20 22 14 
Digby 55 Shr 28 17 26 25 16 
Guysborough 42 17 10 7 Si 29 19 
Halifax 59 34 oil 20 25 23 14 
Hants 57 38 24 \2 28 30 LW, 
Inverness 74 45 (xd 19 20 20 10 
Kings 67 34 3] 19 20 23 Lz 
Lunenburg 50 33 Zo 20 (| 29 14 
Pictou 62 a2 25 15 eT 21 10 
Queens 49 35 30 19 28 30 18 
Richmond 60 33 29 Pee 24 30 14 
Shelburne 47 27 hie 10 25 24 12 
Victoria 60 3] 37 7 30 Bil 18 
Yarmouth 46 315 19 18 25 24 2 
NEW BRUNSWICK 50 57 29 36 4] 4] 26 
Albert 37 33 3] 30 Ln 15 9 
Carleton by Il 45 46 1S 16 i! 
Charlotte 65 60 53 57 13 20 2 
Gloucester 4] 36 30 34 23 on 19 
Kent 34 35 24 eye 27 30 19 
Kings 46 50 35 47 WZ 14 9 
Madawaska 48 50 40 47 22 23 14 
Northumberland 48 a7 38 eis 18 21 i 
Queens 56 50 42 45 16 20 10 
Restigouche 48 42 36 38 18) 26 Vz 
Saint John 67 62 58 55 18 21 10 
Sunbury 4] 4] 33 37 22 17 1a 
Victoria 58 55 39 48 19 21 ike 
Westmorland 61 50 48 4] 2 22 16 
York 66 61 51 59 16 15 9 
QUEBEC 40 39 10 i 48 46 26 
ONTARIO 52 62 48 54 30 33 13 
MANITOBA 72 71 46 40 33 eS) 19 
SASKATCHEWAN 74 81 64 62 Zh 26 iis 
ALBERTA 80 82 54 50 28 28 12 
BRITISH COLUMBIA 78 79 64 62 34 30 il 


NOTE: Reference should be made to the text for the meaning of these measures 
and for the sources of data. 
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TABLE A-17 


Rank Order of Input Variables Significantly Related to Measures 
of Educational Output, among Prince Edward Island Counties 


Rank Order on Measures of 
ap) (2) Ba eA EY 


Educational Deprivation 

1. 2 population illiterate 

2. illiterate or functionally 
illiterate 

3. % with university education 3 


Proportion of Children in Population 


1. Children per family 
2. Persons per household 
3. % population aged 20-64 


Proportion of Population Urban 


1. % rural non-farm 
2. % in towns of 10,000 
Economic Variables 
1. % male work force in professions 3 
2. Average male salaries and wages 2 2 
3. % male wage earners regularly 

employed 3 3 
4. Male labour force as % of males 

20-64 ] ] 
5. Female labour force as % of fe- 

males 20-64 5 
6. £ male work force in primary 


industries 4 5 5 
Additional Variables 


1. % population born in province 4 
2. % Roman Catholic 3 
3. % speaking only French 


Educational Variables 


1. Per pupil expenditure on teachers’ 
salaries 
2. % teachers with 2 years training 
or less 5 6 ‘5 
3. % elementary teachers with 2 years 
or less ] 


Source: Table A-16. 
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APPENDIX B 


TABLES 


Per Cent Distribution of Teachers by Teaching 
ah 4 ag Community Size, Atlantic Provinces, 
1966-67 


Distribution of Teachers, Atlantic Provinces, 
1966-67 


Basic Teaching Certificates in Canada 


Average Salaries, Beginning Elementary Teachers, 
1960-61 


Average Salaries, Beginning Elementary Teachers, 
1966-67 


Average Salaries, Elementary Teachers 4-9 Years 
Experience, 1960-61 


Average Salaries, Elementary Teachers 4-9 Years 
Experience, 1966-67 


Dollar and Per Cent Increases in Average Sal- 
aries, 1961-67 


Average Salaries, Beginning Secondary Teachers, 
1960-61 


Average Salaries, Beginning Secondary Teachers, 
1966-67 


Average Salaries, Secondary Teachers With 4-9 
Years Experience, 1960-61 


Average Salaries, Secondary Teachers With 4-9 
Years Experience, 1966-67 
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TABLESH Conk. d 


Dollar and Per Cent Increases in Average Sal- 
aries, Beginning Secondary Teachers, 1961-67 


Dollar and Per Cent Increases in Average Sal- 
aries, Secondary Teachers 4-9 Years Experience, 
1961-67 


Newfoundland Interim Salary Scale (Dollars), 
1967-68 


New Brunswick Memorandum of Agreement 


Salary Scale (A) County of Leduc No. 25 (Alberta), 
(B) Calgary Roman Catholic Separate Senoole is — 
trict Noy! 


Salary Scale (A) Medicine Hat School District 
No 76, (B) County of Newell No. 4 


TABLE B-1 


Per Cent Distribution of Teachers by Teaching Level 


and Community Size, Atlantic Provinces, 1966-67 


Community Size 


Nfld. 
Rural* 
1,000 - 9,999 
10,000 + 


Total 

wise 

Rural* 

1,000 - 9,999 
10,000 + 
Total 


aia 


Rural* 
1,000 - 9,999 
10,000 + 


Total 


By 
Rural* 

1,000 - 9,999 
10,000 + 


Total 


Atlantic 
Rural* 
1,000 - 9,999 
10,000 + 


Total 


* Less than 1,000 


Source: D.B.S. unpublished data. 
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TABLE B-8 


Dollar and Per Cent Increases in Average Salaries, 1961-67 
A. Beginning Elementary Teachers 


Level 4-6 
% % % $ 


Province 
or Region 


Man. 
Sask. 
Alta. 
BinGr 


Western 


5 : Zale 
STE AS 36.5 35.6 1053 
ZG Some 303 904 
Si) ce 1114 


*U = Urban #R = Rural 


Source: Tables B-4 through B-/7. 
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TABLE B-16 


New Brunswick 
Memorandum of Agreement 


ARTICLE I- SALARY SCHEDULE 


1 


] 


.01 


:02 


This schedule shall become effective January 1, 1967 and continue 
in effect until June 30, 1968. 


Scale 


age 


2,800 
3,000 
S200 
3,400 
3,600 
3,800 
4,000 


6x200 


1. L.S.IV with no teacher's licence - $500 less than CIV. 
Sem a Psy 22 


3. 3rd Class - minimum $1,600 - four $150 annual 


Cl Cil Citi CIV 
3,200 3,600 4,200 5, 200 
3,400 3,875 4,475 5,524 
3,600 4,150 4,750 5,850 
3,800 4,425 55025 G79 
4,000 4,700 55.300 6,500 
4,200 4,975 Sho dee 6,825 
4,400 55.290 53000 iGoe 

Gale o T4795 

6,400 7,800 

ORleao 

8,450 

6x 200 6x27 0 Sx270 10x325 


- minimum $2,200 - four $150 annual 


CV 


4,700 
6,050 
6,400 
6,750 
fen00 
7,450 
7,800 
8,150 
8,500 
8,850 
9,200 


10x350 


increments - 
Maximum $2,800. 


9,900 
10,300 


10x400 


increments - 
Maximum $2,200. 


B-17 
TABLE B-17 


A. County of Leduc No. 25 (Alberta) Salar Scale 


Years of Years of Teacher Education 
Teaching 


Experience Three Four Five 


3,900 4,500 5,200 6,300 6,700 7,100 
4,110 45755 5,490 6,660 7,060 7,460 
°4,320 5,010 5,780 7,020 7,420 7,820 
4,530 5,265 6,070 7,380 7,780 8,180 
4,740 5,020 6,360 7,740 8,140 8,540 
4,950 5,775 6,650 8,100 8,500 8,900 


mb 


5,160 6,030 6,940 8,460 8,860 9,260 
9,370 6,285 7,230 8,820 9,220 9,620 
5,580 6,540 7,520 9,180 9,580 9,980 
5,790 6,795 7,810 9,540 9,940 10,340 
6,000 7,050 8,100 9,900 10,300 10,700 

10,150 10,550 11,000 

10,400 10,800 11,300 


mH OWO ONDO FWP 


et 


210x10 250xK10 290x10 360x10 360x10 360x10 
250x2 250x2 300x2 


B. Calgary Roman Catholic Separate School District No. 1] Salary Scale 


Years of Years of Teacher Education 
Teaching 


Experience F 


7,350 
7,700 
8,050 
8,400 
8,800 
9,200 
9,600 
10,000 
10,450 
10,900 
11,350 
11,800 


0 
] 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 


ao! 


* One year of training beyond senior matriculation. 


TABLE B-18 


A. Medicine Hat School District No. 76 Salary Scale 


Years of 
Teaching 
Experience One* Two Three Four Five 


6,150 
6,650 
P55 0 
737090 
8,150 
8,450 
85/50 
9,050 
923.90 
95650 
93950 
105250 
10,450 


Mm—HOWOONDOAPWNH—O 


od ed el 


B. County of Newell No. 4 (Alberta) Salary Scale 


Years of 
Teaching 
Experience One* Two Three Four Five 


6,600 
7,000 
7,400 
7,800 
8,200 
8,600 
9,000 
9,400 
9,800 
10,200 
10,600 


0 
] 
Z 
3 
4 
5 
6 
7 
8 
9 
0) 


— 


'* One year of training beyond senior matriculation. 
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APPENDIX C 


TABLES 


Full-Time Enrolment Beyond Senior Matricula- 
tion Year, Universities and Colleges, by 
Province, 1965-66 to 1967-68 


Full-Time Enrolments in Universities and 
Colleges (Including Teachers' Colleges) in 
Canada and the Atlantic Provinces, 1950-51 
to 1967-68 


Full-Time Enrolment of Post-Secondary Students 
in Technician Diploma Courses at Technical 
Institutes, Canada and the Atlantic Provinces, 
iuot-ue Lo. 1967-68 


APPENDIX C 


LIMITATIONS OF DATA AND ASSUMPTIONS 
UNDERLYING POST-SECONDARY ENROLMENT FORECASTS 


Because we are basing enrolment forecasts on the 18-24 
age group, given the much wider age-range of part-time and summer- 


time students, we must limit ourselves to full-time enrolments, 
winter session. 


Interprovincial comparisons of university enrolment 
percentages have been made difficult by the fact that, while 
universities in some provinces admit Students with junior matric- 
ulation standing, institutions in other provincesl/ admit only 
aiter ‘senior matriculation. In Ontario some institutions admit 
students with junior matriculation standing while others admit 
Students only after the senior matriculation year. 


Another reason for difficulties in comparison is that 
in some provinces2/ all elementary- and secondary-teacher train- 
ing is undertaken by the universities with courses either count- 
ing for credit toward a degree or requiring a university entrance 
Standing for admission. In other provinces some students train- 
ing to be elementary school teachers attend separately-estab- 
lished teacher-training institutions which have not necessarily 


the same entrance requirements as university faculties of educa- 
tion. 


Still other reasons include an increasing number of 
students coming from outside Canada - nearly 13,000 in 1966-67 - 
and interprovincial migration of Canadian students, especially 
those taking professional and graduate courses who are attending 
universities outside their usual province of residence. 


Table ¢-1 


In an attempt to improve the comparability between 
provinces by eliminating university students in the year follow- 
ing junior matriculation from the Calculations, Table C-1l relates 
total full-time enrolment above the senior matriculation level 
to the provincial population aged 18-24. About four-fifths of 
all full-time university-grade students are in this age group. 


1/ Alberta, Saskatchewan and Manitoba (from 1964-65). 


2/_ British Columbia, Alberta, Saskatchewan, Manitoba (from 


1965-66), Québec (in some cases), Prince Edward Island and 
Newfoundland. 


TABLE C-1 


Full-Time Enrolment Beyond Senior Matriculation Year, Universities and 


Academic Year and Province 


Colleges, by Province, 1965-66 to 1967-68 


1967-68 


Newfoundland 

Prince Edward Island 

Nova Scotia 

New Brunswick 

Québec: 
English-language institutions 
French-language institutions 

Total Québec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 


Total Canada 


1966-67 


Newfoundland 

Prince Edward Island 

Nova Scotia 

New Brunswick 

Québec: 
English-language institutions 
French-language institutions 

Total Québec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 


Total Canada 


1965-66 


Newfoundland 

Prince Edward Island 

Nova Scotia 

New Brunswick 

Quebec: 
English-language institutions 
French-language institutions 

Total Québec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 


Total Canada 


(1) (2) 
Enrolment 
First Ye 
Total Full-Time Followin 
Enrolment Junior 
Matriculat 
no. no. 
4,473 Ways 
1,369 587 
10,501 1,747 
The HAY 2,516 
23R 023 5,860 
58,987 14,000# 
82,610 19,860# 
79,089 W292 
13,426 - 
12,697 34 
19,688 131 
29,427 9,637 
261,207 37,479 
3,893 1,649 
(hale) 571 
9,806 eH /@ 
6,862 2,194 
21,063 5,580 
54,007 9,718# 
75,070 15,298# 
68,589 1,402 
ase = 
11,577 69 
16,983 125 
26,364 8,756 
ZS COU.2 31,834 
SllOs 1,424 
924 463 
9,457 226N 
yeybil 1 2,090 
18,966 5,286 
48,350 9,660# 
6/ss6 14,946# 
58,983 1,680 
11,069 = 
VO 7/07 25 
14,749 96 
23,144 7,709 
205,888 30,694 


* This would be the equivalent of Grade 12 in Newfoundland, 


and Alberta, and Grade 13 in Ontario and British Columbia. 
New Brunswick do not offer courses beyond the junior matriculation year. 


+ Estimated as of June 1, 1965 for 1965-66, June 1, 1966 for 1966-67 and June 1, 1967 for 1967-68. 
figures are the sum of estimates for individual years o 


Census Division. DEBS. 


(3) (4) (5) 
in Enrolment 
ar Beyond Senior Population 
g Matriculation Aged 3) as % 
Gate 18-244 of (4) 
jion* 
no. 000 % 
2,798 59.8 AAT, 
782 Tey stl 
8,754 84.9 ORs 
5,411 Ala Hake 
Wiis ihae Nividee ipa: Be 
44 ,987** Nica. n.a. 
62,750** 724.0 8.7** 
WT 764.2 Owe 
13,426 TO4 5 enc 
12,663 100.2 taa6 
195.57) 158.0 12.4 
19,790 206.6 9.6 
223,728 2,290. 2¢# 9. 8** 
2,244 Boral, 4.0 
568 10.9 Bee 
8,036 80.2 10.0 
4,668 66.4 Tao 
15,483 n.a. ean 
44 ,289** n.a. etl: 
59, 772** 691.0 8.7** 
67,187 7ileltes 9.4 
12,389 99.9 12.4 
11,508 94.6 rer 
16,858 150.0 Wise 
17,608 189.8 9153 
200,838 2,154.9tF 9.3** 
1,744 52.8 eS 
461 10.0 4.6 
7,196 79.5 9.1 
4,281 6s 6.8 
13,680 Nes n.a. 
38 ,690** n.a. n.a. 
By pete (Oe 659.5 7.98% 
57,303 664.2 8.6 
11,069 97.0 11.4 
10,682 91.5 AT 7/ 
14,653 T4sie/, UWOLe 
15,435 W7iSie5 8.9 
175,194 2,039.5¢# 8.6** 


The high schools 


Nova Scotia, Québec, Manitoba, Saskatchewan, 


in Prince Edward Island and 


The 


f age from 18 to 24 inclusive prepared by the 


# The figure given for Québec is slightly low as some students who entered certain faculties of French- 
language universities after completing the equivalent of junior matriculation are not included. 


** The figure given for Québec is slightly hi 
+t 
Source: 


D.B.S. Survey of Higher Education Part I: 


: Si | gh as it includes some students who entered certain faculties 
of French-language universities in Québec after completing the equivalent of 


The total for Canada includes the Yukon and the North West Territories. 


junior matriculation. 


Fall Enrolment in Universities and Colleges 1967-68. 
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Table C-1 shows that 43 per cent of the total enrol- 
ment in Prince Edward Island, 37 per cent in Newfoundland and 
32 per cent in New Brunswick was in the equivalent of the senior 
matriculation year in 1967-68. The high schools in these prov- 
inces (with the exception of one or two in Newfoundland) teach 
only up to the end of the junior matriculation year. In contrast, 
in Nova Scotia, where many high schools give the senior matric- 
ulation year and where students may begin university after junior 
or senior matriculation,l only 17 per cent was in the equiva - 
lent of the senior matriculation year. 


In 1967-68 the Prairie Provinces ranked highest when 
enrolment beyond the senior matriculation level was related to 
provincial population aged 18-24. Three of the four Atlantic 
Provinces (exclusive of Nova Scotia) ranked lowest. The per- 
centages for Québec, and for Canada as a whole, are slightly 
high because some senior-matriculation-equivalent enrolment, as 
explained in a footnote, was included. 


Table C-2 


Table C-2 provides data by place of residence and 
place of enrolment for Canada and for each of the Atlantic Prov= 
inces. It also shows residents of each province attending uni- 
versity anywhere in Canada as a percentage of the province's 
18-24 age group. Unlike Table C-1, it includes enrolments in 
teachers' colleges, and it has been assumed that the teachers' 
college enrolments in each province are identical to enrolments 
from that province. Data are not available for enrolments of 
Canadian students in foreign universities, but enrolments of 
foreign students in Canada are shown by province. 


The inclusion of students in their senior matriculation 
year in Table C-2 has a relatively large effect on total enrol- 
ments of students from the Atlantic Provinces, especially in the 
case of students from Newfoundland, Prince Edward Island and New 
Brunswick. Between 1965-66 and 1966-67, while enrolments in 
Nova Scotia beyond the senior matriculation year advanced from 
7,196 to 8,036, those of students in their senior matriculation 
year declined from 2,261 to 1,770, reflecting the decision of 
Dalhousie to demand senior matriculation for admission. 


Our forecasts assume a continuation of the 1967-68 
distribution of students in their senior matriculation year 
between school and university. 


In Table C-2, the inclusion of teachers' colleges re- 
flects the view that in Nova Scotia and New Brunswick, where 
Separate teachers' colleges now exist, these institutions will 


1/ Except Dalhousie University, where senior matriculation is 
required. 


cea 


Province and Year 


Newfoundland 


1950-51 
1955-56 
1960-61 
1961-62 
1962-63 
1963-64 
1964-65 
1965-66 
1966-67 
1967-68 


rince Edward Island 


1950-51 
1955-56 
1960-61 
1961-62 
1962-63 
1963-64 
1964-65 
1965-66 
1966-67 
1967-68 


Nova Scotia 


Residents 
Enrolled 
in Province 


no. 


TABLE C-2 


Full-Time Enrolments in Universities and Coileges (Including Teachers ' Colleges) 


1950-51 2 sSl2 
1955-56 3, 102 
1960-61 Ae oS 
1961-62 4,190 
1962-63 4,495 
1963-64 5,061 
1964-65 5,676 
1965-66 6,427 
1966-67 7,007 
1967-68 7,663 
New Brunswick 

1950-51 1,476 
1955-56 1,774 
1960-61 2,476 
1961-62 2,791 
1962-63 Sey ok 
1963-64 3,812 
1964-65 4,384 
1965-66 5,073 
1966-67 5,514 
1967-68 6,325 
Canada 

1950-51 65,941 
1955-56 71,243 
1960-61 119,241 
1961-62 132,661 
1962-63 141,909 
1963-64 162,914 
1964-65 176.331 
1965-66 198,435 
1966-67 225,017 
1967-68 250,755 
Source: Calculated from: D.B.S. 


in Canada and the Atlantic Provinces, 1950-51 to 1967-68 
(2) (3) (4) (5) (6) (7) (8) (9) (10) (1) | 
Residents Residents Canadian Total Foreign Total 
Enrolled Enrolled Non-Resi- Canadian Students Full-Time Population (6) as (3) as % (3]ies 
in Other in Canada dents Enrolment Enrolled Enrolment Age 18-24 of (a) of (5) of (8°. 
Provinces Ch) eae) Enrolled (Gag) aes 2 AE) ie 
no. no. no. no. no. no. no. % rs % 
382 762 = 380 - 380 42,300 - 200.5 1.8) 
455 1,092 - 577 = 577 42,500 - 178.9 2.4) 
505 1,905 - 1,400 - 1,400 45,100 - 136.1 4.2 
554 253i - Wagey - ile 7/ 45,800 - TSaleos 5.0)} 
549 2,532 = 1,983 15 1,998 47,800 0.8 12607 5.3, 
629 2,835 23 2,229 25 2,254 49,400 1.1 127.2 Ciagph 
607 3,189 34 2,616 36 2,652 50,900 1.4 T2129 6.3) 
659 3,705 49 3,095 73 3,168 52,800 re) 119.7 7.0 
637 4,413 62 3,838 55 3,893 55,700 1.4 TTS5.0 7.9° 
650 4,983 77 4,410 63 4,473 59,800 1.4 La lesrts) 8.3) 
| 
{ 
314 643 27 356 5 361 leo 0 1.4 180.6 5.8 
275 534 54 313 8 321 9,400 es) 170.6 57h 
300 784 96 580 61] 641 9,500 9.5 V35a2 8.3 
330 974 9] Tos 63 798 9,500 7.9 132.5 1023 
305 892 121 708 72 780 9,400 9.2 126.0 9.5 
345 888 169 712 16 788 9.700 9.6 124.7 9.71 
375 1,020 166 811 70 881 9,600 8.0 125-8 10.€ 
369 1,114 128 873 51 924 10,000 5.5 Wess Wa 
426 1,360 154 1,088 Bil 1,139 10,900 4.5 125.0 RG 
446 1,568 169 1,291 78 1,369 11,700 Dye 7/ WW 130 
594 3,406 230 4,047 237 4,284 69,700 So) 84.2 i 
663 35765 1,303 4,405 368 4,773 69,200 eat 85.5 5. 
894 5,049 1520 Bice 588 cis! 72,400 9.3 88.2 LAR 
942 5,132 1,769 5,959 875 6,834 72,900 12.8 86.1 Zot 
923 5,418 2 3030 6,525 940 7,465 75,600 WARS 83.0 Le 
962 6,023 25024 75905 962 8,347 76,900 ite 81.6 an 
987 6,663 2,364 8,040 1,043 9,083 79,300 11.5 82.9 8. 
1,055 7,482 2,568 8,995 1,017 10,012 79,500 10.2 83.2 0.0 
lees 8,132 2,518 9,525 859 10,384 80,200 8.3 85.4 10.) 
1256 8,919 25099 10,262 894 light 84,900 8.0 86.9 10.0 
‘= 
| 
1 
971 2,447 694 2,170 78 2,248 56,100 sa 112.8 4. 
834 2,608 992 2,766 169 LoD 53,900 Weil) 94.3 4.4 
891 3,367 1,882 4,358 223 4,581 55,800 4.9 Tes 6.) 
958 3,749 2,084 4,875 265 5,140 56,400 Bac 76.9 6.) 
1,032 4,191 2,035 4,194 295 5,489 58,400 Bed 80.7 7.4 
{ipa tear 4,934 aA E Wf 5,849 305 6,154 59,600 5.0 84.4 8.) 
1,160 5,544 rage nese) 65,529 32] 6,844 61,000 4.7 85.0 m9. 
1,242 6,315 2,028 TVG] 351 7,452 63,100 4.7 88.9 10.! 
1,343 6,857 2,077 7,591 385 7,976 66,400 4.8 90.3 10.' 
1,441 7,764 25301 8,624 444 9,068 71,600 4.9 90.0 os 
4 
8,314 74,255 3,188 77,443 1,540,500 Ap 4 | 
7,927 79,170 4,385 83)5555 1,564,500 5.3 5} 
UA 130,254 7,251 137,505 1,689,100 5.3 a 
12,351 145,012 7,900 TW2s912 1,712,600 5.2 8 
12,989 154,898 8,518 163,416 1,770,100 5.2 8 
14,267 177,18) 9,490 186.671 1,848,800 Sin) 9 
14,832 191,163 10,154 201317: 11,941,700 5.0 9 | 
15,911 214,346 11,284 225,630 '2,039,500 5.0 10 | 
16,977 242,594 12,943 PAS SR CWL '2,154,800 Beal Wy 
18,485 269,240 15,356 284,596 2,290,200 5.4 NY 
i 


Survey of Higher Education, Part II, 1963-64 to 1967-68; 


Economic Council of Canada, Enrolment of Schools and Universities 1951-52 to 1975- 


76, Staff Study No. 20, 


Division and D.B.S. Education Division. 


| 
1967; Canada Year Book, 1954; data supplied by D.B.S. Census 
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be intregrated into the university system, with degree credit 
courses and university entrance requirements. 


Table C-2 shows that in Newfoundland no foreign stu- 
dents were registered prior to 1962-63, and that since then they 
have averaged only 1.4 per cent of total enrolments, ranging 
between a high of 2.3 per cent and a low of 0.7 per cent. In 
Prince Edward Island numbers of foreign students throughout most 
of the 1950's were insignificant, but since 1960-61 they have 
ranged between 9.6 per cent and 4.5 per cent of total enrolments, 
with an average of 7.4 per cent. In Nova Scotia enrolments of 
foreign students rose from 5.5 per cent in 1950-51 to 9.3 per 
cent in 1960-61, since then ranging between 12.8 and 8.0 per cent, 
with an average of 10.4 per cent. Over this seven-year period 
the percentage declined almost continuously, with the highest 
percentage being in 1961-62 and the lowest in 1967-68. In New 
Brunswick the percentage of foreign students has ranged between 
3.5 per cent and 5.8 per cent since 1950-51 and between 4.7 per 
cent and 5.4 per cent since 1960-61, with an average over the 
latter period of 5.0 per cent. The percentage of foreign stu- 
dents enrolled in Canada as a whole since 1950-51 has ranged 
between 4.1 per cent and 5.4 per cent, and since 1960-61 the 
range has been between 5.0 per cent and 5.4 per cent, with an 
average ctor this period of 5.2 per cent. 


Future enrolments of foreign students depend very 
much on government and university policy. While the percentages 
for Newfoundland have been significantly below the corresponding 
Canadian percentages, Newfoundland's role as an educator of 
foreign students is a very new one. The percentages for Nova 
Scotia have been significantly above the Canadian percentages, 
but the gap between these percentages has been narrowing. It 
seems not unreasonable to assume that, by 1976-77, each of the 
Atlantic Provinces will have moved to a position where 5 per 
cent of its total enrolments are of foreign students. This per- 
centage is assumed to hold in 1981-82 and again in 1986-87. The 
percentage of foreign students in 1971-72 is arrived at through 
interpolation between 1967-68 and 1976-77. 


No students from other parts of Canada were enrolled 
in Newfoundland prior to 1963-64, and since then their numbers 
have been roughly the same as those of foreign students. New- 
foundlanders enrolled elsewhere in Canada, on the other hand, 
were almost as numerous as Newfoundlanders enrolled in their 
own province until the late 1950's. While the absolute number 
of enrolments outside Newfoundland has since continued to in- 
crease to a peak in 1965-66, the ratio of enrolment of Newfound- 
landers outside the province to those of Newfoundlanders within 
the province has declined continuously to about 1:7 in 1967-68. 
Newfoundlanders enrolled anywhere in Canada as a percentage of 
Canadians enrolled in Newfoundland declined from 200 per cent 
in 1950-51 to 136 per cent in 1960-61 to 113 per cent in 1967 - 
68. 


Students from other parts of Canada enrolled in Prince 
Edward Island rose from only 27 in 1950-51 to 96 in 1960-61 and 
a peak of 169 in 1963-64 and again in 1967-68. Enrolments of 
Islanders elsewhere in Canada continued to grow but less rapidly 
than enrolments of Islanders in Prince Edward Island. Through- 
out most of the 1950's numbers of Islanders enrolled within and 
outside the province were roughly the same, but in 1960-61 they 
were 484 and 300 respectively, and in 1967-68 they were 1,122 
and 446 respectively. Islanders enrolled anywhere in Canada as 
a percentage of Canadians enrolled in Prince Edward Island de- 
clined from 181 in 1950-51 to 135 im 1960-6] and (hzilein 1967-68. 


The number of Nova Scotians enrolled elsewhere in 
Canada, rising almost continuously, more than doubled between 
1950-51 and 1967-68. Canadians from outside the province en- 
rolled in Nova Scotian institutions also more than doubled during 
this period. Nova Scotians enrolled anywhere in Canada as a per- 
centage of Canadians enrolled in Nova Scotia increased from 84 
per cent in 1950-51 «to 88 per cent in) 1960-61... ‘hevpercentage 
then moved in a range between about 82 per cent in 1963-64 and 
87 penrcent 10 1967-06: 


Between 1950-51 and 1961-62 students from elsewhere 
in Canada enrolled in New Brunswick institutions increased from 
694 to 2,084. There has since been an arregular increase co 
2,301 in 1967-68. Between 1950-51 and 1960-61 New Brunswickers 
enrolled elsewhere in Canada declined from 971 to 891. There 
followed a continuous advance to 1,441 in 1967-68. The number 
of New Brunswickers enrolled anywhere in Canada expressed as a 
percentage of Canadians enrolled in New Brunswick was 113 per 
cent in 1950-51, but «by 1961-62 had ‘declinedi sto s#eeiper cena, 
Subsequently it rose to 90 per cent in 1966-67, where it remained 
in 1967-68. 


As enrolments rise and ‘costs: pers tudentuincnease jaar 
Seems reasonable to expect that provincial (governments iawrilire= 
sist educating more students from other parts of Canada than the 
number of local students seeking education #inwotkher provinces. 
In view of past trends, it seems reasonable to assume that, by 
1976-77, the number of a province's enrolments anywhere in Canada 
will equal the number of Canadians enrolled in that province. 
This position is assumed to hold in 1981-82 and 1986-87. The 
percentage for 1971-72 is arrived at by Jinterpolation ecbetween 
those of 1967-68 and 1976-77. 


Enrolments of Newfoundlanders anywhere in Canada rose 
from Was per cent cof the 18-24 age group@in 1950251) to@2.4 peg 
cent in 1955-56 and 4.2 per cent in 1960-61. This percentage 
has since advanced continuously to 8.3 per cent in 1967-68. 


The corresponding percentage in Prince Edward Island 
declined from 5.8 per cent in 1950-51 to 5.7 per cent in 1955- 
56, but it rose to 8.3 per cent in 1960-61. Since that year it 
has risen irregularly to 13.4 per cent in 1967-68: 
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The corresponding percentage for Nova Scotia rose from 
4.9 per cent in 1950-51 to 5.4 per cent in 1955-56 and 7.0 per 
cent in 1960-61. Since that year it has risen continuously to 
10.5 per cent in 1967-68. 


In New Brunswick the percentage rose from 4.4 per cent 
in 1950-51 to 4.8 per cent in 1955-56 and 6.0 per cent in 1960- 
61. Since then it has risen continuously to 10.8 per cent in 
1967-68. 


Meanwhile, the Canadian percentage increased from 4.8 
per cent in 1950-51 to 5.1 per cent in 1955-56 and 7.7 per cent 
in 1960-61. Since then it has risen steadily to 11.8 per cent 
in 1967-68. 


Because number of enrolments and population of uni- 
versity age are both relatively small in Prince Edward Island, 
that province's percentages have fluctuated rather widely. The 
1.6 percentage points by which the Island's percentage exceeded 
that for Canada in 1967-68 should not be considered too serious- 
ly. In this year Nova Scotia and New Brunswick were respectively 
1.3 and 1.0 percentage points below the Canadian average. It 
seems reasonable to assume that by 1976-77 the gaps between in- 
dividual Maritime Provinces and Canada will have disappeared. 

It is also assumed that in 1981-82 and again in 1986-87 each of 
the Maritime Provinces will have the same enrolment as a percent- 
age of the population 18-24, as Canada as a whole. Figures for 
1971-72 are reached through interpolation between those for 1967- 
68 and 1976-77. The ratio in Newfoundland has been running a 
little over five years behind the Canadian average, and it is 
assumed that by 1981-82 that province will reach the Canadian 
percentage for 1976-77. By 1986-87 Newfoundland should reach 
the Canadian percentage for 1981-82. Figures for 1971-72 and 
1976-77 are reached through interpolation between those for 1967- 
68 and 1981-82. 


Sheffield and Also Illing and Zsigmondl/ base their 
projections of the Canadian percentage on the United States 
percentage a decade earlier. This gives a Canadian percentage 
fre, Gopernscent: Tor 1976-77', 20.9 per cent for 1981-82. and, .23.5 
per cent for 1936-87. 


Table C-3 


Table C-3 gives full-time enrolments in technician 
diploma courses (usually of two or three years' duration) for 
Canada and the Atlantic Provinces for the period from 1951-52 
to 1967-68. 


1/ E.F. Sheffield, Enrolment in Canadian Universities and 

~ Colleges to 1976-77, Ottawa, Association of Universities 
and Colleges, 1966; and W.M. Illing and Z.E. Zsigmond, En- 
rolment in Schools and Colleges 1951-52 to 1975-76, Ottawa, 
Economic Council of Canada, 1967. 
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Between 1951-52 and 1963-64 Canadian enrolments as 
a percentage of the 18-24-year age group advanced from 0.2 per 
cent to 1.3 per cent. Since then there has been an irregular 
advance to 1.6 per cent in 1967-68. 


Post-secondary technician training in Newfoundland was 
inaugurated in the school year 1963-64 with the Opening of two 
institutions at St. John's: the College of Trades and Technology 
and the College of Fisheries, Navigation, Marine Engineering and 
Electronics. Forty-two enrolments in the first year grew quick- 
ly to 639 in 1967-68. In the latter year enrolments came to bok 
per cent of the youth population. 


In Prince Edward Island, post-secondary technician 
training is expected to become available in the near future. 


In Nova Scotia and New Brunswick, post-secondary tech- 
nician training did not become available until the late 1950's. 
Such training is available at the Nova Scotia Land Survey In- 
Stitute in Lawrencetown, Annapolis County, N.S., which opened 
in 1949. The Nova Scotia Institute of Technology in Halifax 
was opened in 1963-64. In New Brunswick, the New Brunswick In- 
stitute of Technology at Moncton was opened in 1948, and was 
expanded and renovated in the 1960's. The Saint John Technical 
and Trade Institute was established in 1963-64. In Nova Scotia 
in 1961-62 there were only 32 enrolments, and enrolments in sub- 
Sequent years fluctuated very widely. However, by 1967-68 the 
number had grown to 450, or 0.5 per cent of the youth population. 
In New Brunswick in 1961-62 there were 78 enrolments constitut- 
ing 0.1 per cent of the youth population. There was a more 
regular advance than in Nova Scotia, to 441 and 445 respectively 
in 1966-67 and 1967-68. These enrolments constituted 0.7 per 
cent and 0.6 per cent of the respective youth populations. 


During the 1960's, there has been a large expansion 
in the number of student places and in the variety of courses 
offered in all three provinces, accelerated by federal -provin- 
cial financing under the Technical and Vocational Training Agree- 
ments. It would not be legitimate to extrapolate the very short 
trends available. Illing and Zsigmondl/ assume that, for Canada, 
3.7 per cent of the population 18-24 years of age will be en- 
rolled full-time in 1975-76. In view of the figures for the 
past few years, it seems not unreasonable to assume that New- 
foundland will trail Canada by five years and that Nova Scotia 
and New Brunswick will trail Canada by 10 years. It is also 
assumed that Prince Edward Island will trail Canada by 10 years. 
Adjusting the percentage upward to 3.9 per cent for Canada in 
1976-77, this would be the percentage for the Maritime Provinces 
in 1986-87 and for Newfoundland in 1981-82. Percentages for 
intervening years are reached through interpolation between 3.9 
per cent and the respective 1967-68 actual percentages. 


1/ op. cit. 
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Throughout the period, it is assumed that post-second- 
ary enrolments in technicial diploma courses in each province 
equal enrolments of residents of the province. 
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FOREWORD 


This report is the sixth of a series initiated by 
the Atlantic Development Board to examine important aspects 
of the economy of the Atlantic Region. It was prepared as 
a background document for public discussion of regional de- 
velopment policies. 


The Atlantic Development Board Act authorizes the 
Board to prepare "'... an overall co-ordinated plan for the 
promotion of the economic growth of the Atlantic Region". 
The various studies that the Board has prepared provide the 
basic facts on which development policies will be formulated. 
They are being published to contribute to public understand- 
ing and discussion of the major policy issues in the eco- 
nomic development of the Atlantic Provinces. 


Water, in the broad context of development, is 
perhaps the most pervasive of all physical resource require- 
ments. From its life-supporting functions and its role in 
the production of energy, to its aesthetic and recreational 
attributes, it is basic to nearly every facet of production 
and consumption. So basic, in fact, that we tend to be 
aware of water only when there is too little or too much - 
or when it "dies" through pollution or neglect. 


It takes no more than casual observation to reveal 
that, as a region, the Atlantic Provinces are endowed with 
an abundant supply of water. The challenge to the region - 
given a growing population and industrial base; given a 
growing demand for water in all its multiple uses - is to so 
manage its abundant supply that the benefits will be maxi- 
mized and the conflicts and losses minimized. The oppor- 
tunity for the region is to lay the foundation for rational 
and efficient management of its water resources - in time - 
before problems become crises and conflicts irresolvable. 


It was to take the first step toward meeting this 
challenge and realizing this opportunity that the Atlantic 
Development Board enlisted the participation of the four 
Atlantic Provinces and the appropriate federal agencies in 
undertaking a water resources study. Essentially the objec- 
tive was to bring together, for the first time on a regional 
basis, available information on water demand and supply; to 
forecast future trends; and to identify emerging problems 
and development possibilities in the over-all context of 
supply, demand and multiple use. A central task of this 
initial effort was to reveal gaps in present information 
and to suggest priorities for future attention. 


ye ae? 


The resulting studies engaged the energies of 
four groups of consultants, embracing some 14 different 
disciplines, over a period of two years. They make up a 
reference shelf of 46 volumes, books and appendixes. 

This summary is an attempt to extract the main conclusions 
of that much larger reference work in such a way that the 
broad sweep of the findings can be widely circulated and 
discussed. 


The studies were commissioned and financed by 
the Atlantic Development Board. A Federal-Provincial 
Supervisory Committee (whose members are listed on page vi) 
assisted in their formulation and co-ordination, and facil- 
itated the collection of data. The Committee included repre- 
sentatives of the Provinces of Newfoundland and Labrador, 
Nova Scotia, New Brunswick, and Prince Edward Island; and 
of the Canada Departments of Energy, Mines and Resources; 
Fisheries; Finance; Forestry and Rural Development, and 
National Health and Welfare. 


Primary consultants and their assignments were: 


Montreal Engineering Company, Limited, Montreal 
(Maritime Provinces Water Resources Study) ; 


The Shawinigan Engineering Company Limited, in 
association with James F. Maclaren Limited, 
both of Montreal (Newfoundland and Labrador 
Water Resources Study) ; 


Gerard V. LaForest and Associates (The Legal 
Framework) ; 


Paul C. Leger, Fredericton (The Administration 
of Water Resources in the Atlantic Provinces). 


J.R. Lane co-ordinated the study for the Atlantic 
Development Board. M.M. Wiggins, Canada Department of Energy, 
Mines and Resources, served as an advisor to the Atlantic 
Development Board in technical and administrative aspects 
related to the comprehensive study, and acted as secretary to the 
Federal - Provincial Supervisory Committee. David Ross, Vice- 
president, Hedlin, Menzies and Associates, Ltd., acted as a 
special consultant to the Committee. 


This summary volume is arranged in four parts cor- 
responding to the division of subject matter among the four’ 
primary consultants. 


Part One considers the water resources of the Mari- 
time Provinces. It summarizes the principal findings and 
conclusions concerning the quantity and quality of both sur- 
face and ground water, and comments on the adequacy of data 
collection; it analyses present utilization of the resource, 
forecasts demand to 1981 and identifies emerging problems; 


iv 


and it suggests priorities for water resource development. 
Problems and opportunities are delineated for a series of 
river basins and study areas within the Maritimes. 


Part Two, although structured somewhat differ- 
ently, considers the same range of data in similar terms 
for Newfoundland and Labrador. 


Part Three turns to the legal framework of water 
resources in the Atlantic Provinces. Here the constitu- 
tional position is examined, and common law, statutes and 
cases are summarized as they relate to the administration 
of water resources and their many uses. 


Part Four suggests a framework for the manage- 
ment of water resources, given the existing legal consider- 
ations, and describes and evaluates the present (1968) 
management system in the Atlantic Provinces and the Govern- 
ment of Canada. 


Federal-Provincial Supervisory Committee 
Atlantic Provinces Water Resources Study 


A.W.S. Bain, Canada Department of Finance, Ottawa; 


L.V. Brandon, New Brunswick Department of Natural 
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Resources, Fredericton; 


Coulson, Canada Department of Energy, Mines and 


Resources, Ottawa; 


Dohaney, Regional Engineer, Canada Department 
of National Health § Welfare, Moncton, 


Hiscock, Chairman, The Prince Edward Island 
Water Authority, Charlottetown; 


Lockhart, Director, New Brunswick Water Author- 
Hty. | receri cco, 


Lucas, Canada Department of Fisheries, Ottawa; 


MacKenzie, Canada Department sof Fisheries @OGtawa. 


R. McIntyre, Canada Department of Forestry -andghural 


Development, Moncton; 
Parkinson, Canada Department of Fisheries, Ottawa; 


Peters,, District Engineer, Canada Department ior 
Energy, Mines and Resources’, Halitax, 


Powell, Chairman, Newfoundland and Labrador Water 
AUtTHOriELy. ot. John ss 


wb. Rowe, Chairman, Nova Scotia Water Resources 


GommissSion.<«:Halitax: 


Sharpe, formerly Canada Department of National 
Health §& Welfare, Ottawa; 


Tait, Canada Department of National Health §& 
Welfare, Ottawa; 


Roy Tinney; Canada Department of Energy, ines 
and Resources, Ottawa; 


John Waugh, Canada Department of Forestry and Rural 


Development, Amherst, Nova Scotia. 


M.M. Wiggins, Canada Department of Energy, Mines 


and Resources, served as secretary. David Ross, Vice-Presi- 


dent, ‘Hedlin, Menzies-q@ Associates Ltd.., acted as a special 
consultant to the Committee. 


Participation on the Committee does not imply any 


measure of responsibility, on the part of individuals or the 
agencies they represent, for the report or its findings. 
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LIST OF ABBREVIATIONS 


acre-ft acre-foot (feet) 

CTs Cubic feet per second 

gal gallon(s)* 

gpcd gallons per capita per day 

gpd gallons per day 

gpm gallons per minute 

hp horsepower 

IHD International Hydrological 
Decade 

M million 

mg milligram(s) 

Mgd million gallons per day 

mg/1 milligrams per litre 

mi mile(s) 

Mw megawatt (1000 kilowatts) 

pH hydrogen ion concentration 

sq Square 


* In all cases, gallons refer to Canadian imperial measure. 
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PART ONE - THE MARITIMES 


1. INTRODUCTION 


The Maritime Provinces - New Brunswick, Nova Scotia 
and Prince Edward Island - are situated on the eastern seaboard 
of Canada and together with Newfoundland make up the Atlantic 
Region. Given the locational advantages they enjoy, it is not 
surprising that much of the history and development of the prov- 
inces has been associated with the sea. Nor is it surprising 
that they shared in the earliest European settlement of the con- 
tinent. 


The terrain, which is varied and interesting, is de- 
picted on Map 1. The Appalachian system of mountains which 
sweeps up the eastern flank of the continent passes through the 
region. The upland areas, including the New Brunswick Uplands 
and the Cape Breton Highlands belong to this System. The east- 
ern portion of New Brunswick and the whole of Prince Edward 
Island are gently rolling lowlands. The climate is cool and hu- 
mid and the forests, which cover about 75 per cent of the land 
surface, belong for the most part to the transition zone between 
the great pine and spruce coniferous forests to the north and 
the temperate deciduous woodlands to the south. 


The largest rivers flow through New Brunswick and have 
traditionally facilitated both settlement and harvesting of the 
forest resources. The Saint John River, the largest river in 
the region, encouraged the travels and endeavours of early ex- 
plorers and settlers, and it was quickly recognized that its 
broad green valley possessed much of the best agricultural land 
in the province. Nova Scotia and Prince Edward Island ere char- 
acterized by smaller rivers, but the ease of access afforded by 
the proximity of the coast to the hinterland compensated for 
the lack of navigable rivers. Natural harbours abound in each 
of the provinces. In many areas the coastline is deeply in- 
dented. Numerous ports and harbours have grown up over the 
years and have played a major role in the economy of the region. 
Halifax, in particular, is endowed with a magnificent natural 
harbour - and it is not a coincidence that the metropolitan area 
embracing Halifax, Dartmouth and the surrounding communities is 
the largest urban concentration in the Atlantic Region. 


The Maritime Provinces have always occupied a notable 
and, in some respects, a special place in the history and devel- 
opment of the North American continent. The first permanent 
settlement north of Florida was established in Nova Scotia, and 
the struggles between the French and the British to secure and 
hold strategic points such as Louisbourg reveal the importance 
attached to the region by the imperial powers during the 17th 
and 18th centuries. 


i=2 


Gradually the military emphasis gave way to the ex- 
ploitation of the torest, fesourecs and to a thriving agricul- 
ture. The days of "wood, wind and water" saw prosperity and a 
booming economy based on lumber for masts and hulls. ship 
building in the Maritime Provinces was a major industry, and 
exports of lumber to Great Britain were extensive. With the 
arrival of the age of steam and iron ships, which roughly co- 
incided with Confederation and the entry of the Maritime Prov- 
inces into the Canadian union, prosperity began to slacken; 


Shipbuilding declined rapidly, from almost 200,000 
tons in 1864 to only 53,000 tons in 1882, and the provinces 
found that their economy was, in many respects, competitive 
with, rather than complementary to, that «of the mest folethe 
new nation. 


Toward the end of the 19th century prosperity re- 
turned and continued until the end of World War I. The coal 
mining and iron and steel industries in the Sydney area of 
Nova Scotia saw rapid growth. Farmers realized the advantages 
of specialization in produce best suited to: the mesources 
available, for instance dairy products, apples in the Anna- 
polis Valley and potatoes in Prince Edward Island and New 
Brunswick. Lumbering increased, and a groundwood pulp indus- 
try developed. 


The depression of 1929-39 affected the Maritime Prov- 
inces as it did all of North America and Europe. All sections 
of the economy experienced great difficulties. World War II 
brought another boom to the resource-based industries fear aclae 
region due to the intense demand for raw materials by the 
western allies, but prosperity was short-lived. 


The average per-capita income in the Maritime Prov- 
inces in the three-year period 1963-65 was $1,320 which was 
71 per cent of the average value of $1,849 for Canada. Even 
recognizing the limitations of per-capita income as a measure 
of the region's welfare, it is clear that the economy of the 
Maritime Provinces lags substantially behind that of the 
country as a whole. 


In recent years efforts to foster the economy of the 
Maritime Provinces have been ;accelerated joul &lissrebevancacc 
note that federal development expenditures, including revenue 
equalization payments (as defined in the Fifth Annual Review 
of the Economic Council of Canada) averaged $216 per capita in 


the Maritime Provinces compared with $133 per capita in the 
country as a whole. 


‘Map 2 illustrates the economic activity in the Mari- 
time Provinces at present and shows the more important elements 
of the infrastructure. The population of the three provinces 
in 1966 was 1,482,000; the population of New Brunswick was 
617,000, Nova Scotia 756,000 and Prince Edward island 1097000" 


Today the forests still form the foundation of the 
economy but the emphasis has shifted to the production of pulp 
and paper. Fishing and agriculture have been declining in 
relative terms for many years but are still important. In re- 
cent years, due to greater efforts by both the public and the 
private sectors, there has been an upsurge in manufacturing and 
industrial activity, best exemplified, perhaps, by the develop- 
ments in the Strait of Canso and Belledune areas. The latter 
stems from the discovery and exploitation of major basemetal 
mineral deposits in northeastern New Brunswick which are likely 
to play an increasingly important role in the economy of that 
province. In contrast, coal mining in Nova Scotia has suffered 
veEy severe decline, and the future of the industry is in 

oubt. 


Uncertainty attends the future of agriculture in the 
Maritime Provinces. In common with agriculture everywhere in 
Canada, technological improvements and changes have exerted new 
pressures on the industry, and with other factors, such as 
changes in markets and prices, have intensified competition. 
The future of Maritime agriculture will depend largely on the 
extent to which farmers adapt to the new technology, move toward 
farm consolidation and seize opportunities as they arise. There 
are encouraging signs that in areas where the land and climate 
offer significant advantages, the necessary changes are begin- 
ning to be made and that a modern, viable agriculture may be 
emerging. 


The fishing industry is also undergoing a period of 
adjustment. The offshore fishery is receiving increasing em- 
phasis but has been suffering because of a drop in world prices. 
Fish processing continues to be an important element in the 
economy of all three provinces, especially Nova Scotia, but it 
is hampered by the proliferation of small plants and the con- 
sequent need for rationalization. Lobsters, Atlantic salmon 
and oysters make up most of the landed value of the inshore 
fishery. There is potential for major expansion of the oyster 
fishery based on improved farming techniques and the introduc- 
tion of disease-resistant strains, but otherwise the commercial 
inland fishery is likely to remain generally at current levels. 


Tourism is an industry of increasing importance in 
each of the provinces. The scenic vistas offered, the variety 
of activities available and the character of both the environ- 
ment and the people are a source of pleasure to both visitors 
and residents alike. The opportunities for angling Atlantic 
salmon in New Brunswick, the coastal scenery of Nova Scotia and 
the beaches of Prince Edward Island are assets of immense im- 
portance. 


For more than a hundred years, many of the region's 
educated people have been leaving to seek better opportunities 
elsewhere, in turn contributing to the economic problems at_ 
home. The outlook is changing, however. While the prosperity 


gap may not have been closed, it has not been allowed to widen 
in recent years. Moreover, there is an increasing awareness of 
the problems to be overcome and an increasing desire to tackle 
these problems and move ahead more rapidly. The comprehensive 
development plan for Prince Edward Island illustrates the 
realistic approach now being applied to the problems of the 
region. The reform of the educational system introduced into 
New Brunswick in 1968 is another example. 


Hand in hand with progress and development, however, 
will be the need to ensure that one of the Maritime Provinces' 
most important assets, the quality of the natural environment, 
is not being unnecessarily sacrificed. 


2. PRINCIPAL FINDINGS 


This summary of the Maritime Provinces Water Re- 
sources Study is divided into three sections. The first sec- 
tion presents a brief description of the quantity and quality 
of the water resources. The second section presents in some- 
what greater detail the utilization of the resource, current 
and future, and focuses on the problems, conflicts and oppor- 
tunities which have been exposed. The third section identifies 
issues which, it is believed, should receive high priority in 
the region as a whole. 


THE RESOURCE, ITS QUANTITY AND QUALITY 


The water resources of a region are an important fac- 
tor in its development and welfare. An abundance of good qual- 
ity water can play an important role in economic growth, whereas 
scarcity can be a significant handicap. In the succeeding para- 
graphs, a brief outline of the water resources of the Maritime 
Provinces is presented. The objective is to highlight both the 
favourable characteristics and the deficiencies in terms rela- 
tive to the water resources elsewhere in Canada and North America. 


Quantity 


Nature has endowed the Maritime Provinces 
with an abundance of water. 


The Maritime Provinces have a cool humid climate of 
the modified continental type. The general movement of air 
masses is from west to east, and air reaching the region has 
usually originated over the continent. Influxes of moist At- 
lantic air may produce abnormal warm spells during the winter 
and cool weather during the summer. Storms can occur at vir- 
tually any time of the year, but tend to be more severe and 
frequent during the winter months. Precipitation is generally 
abundant throughout the region but there are marked variations. 
The mean annual precipitation varies from 30 inches in eastern 
New Brunswick to 70 inches in the highlands of Cape Breton. The 
mean annual precipitation in the three Maritime Provinces is 
estimated to be: New Brunswick, 41 inches; Nova Scotia, 51 in- 
ches; and Prince Edward Island, 40 inches. 


The estimated average annual surface runoff in the 
region is presented in Table 1-1. 


TABLE 1-1 


Average Surface Runoff, Maritime Provinces 


Province Inches cfs/sq mi CTs acre-ft 


New Brunswick a ipees 2,900. 52.800 .0G0 ead a0 


Nova Scotia a7 ' 58.200 42,000,000. sie 200 
Prince Edward Isl. 24 é 3,900 2,800,000 2,100 


Maritime Provinces 3] 26 135,000" “9726002000 Ser 00 


* 


Includes runoff entering New Brunswick from Quebec and Maine. 


Moreover there is an abundance of ground water in many areas, 
notably from the bedrock underlying the New Brunswick lowlands; 
the whole of Prince Edward Island (if properly managed); and 
from the sands and gravels found along the major rivers,in New 
Brunswick and Nova Scotia, such as the Annapolis-Cornwallis 
Valley. 


The abundance of the water resources 
of the Maritime Provinces represents 
a major asset to the region but does 
not negate the need for sound compre- 
hensive management and conservation. 


Unfortunately, in many parts of the world, sehewneca 
for sound comprehensive management and conservation has been 
recognized only when the demands on the resource created scar- 
city and problems of allocation. The opportunity to manage 
the resource properly, and thereby minimize contlvets and sprob— 
lems in the future, must be seized. 


Surface Water 


The intensity of average surface run- 
off varies over a relatively wide 
range. 


The maximum average annual intensity is estimated to 
be 60 inches (4.4 cfs/sq mi) in the Cape Breton Highlands and 
the minimum is estimated to be 20 inches (1.5 cfs/sq mi) at the 
eastern extremities of Prince Edward Island. Parts of central 
New Brunswick also have low intensities of the order of 22 to 
Zs aMeNecel. GFlOwd. co: GLS/Sq.qnt). 


Generally, there are two peak runoff 
periods, one in the spring caused by 
rainfall and melting snow and the 
other in the fall or early winter 
caused mainly by heavy rainfall. 


In Prince Edward Island, the fall runoff is not nearly 
as pronounced as it is in the other provinces. There is a ten- 
dency toward higher runoff in December and January, with moder- 
ately high flows in the spring. In New Brunswick, the smaller 
low-gradient streams along the east coast may be expected to 
exhibit a runoff pattern similar to those in Prince Edward 
Island. On the other hand, the larger rivers draining inland 
areas tend to have a small peak runoff in the late fall and a 
very high peak in April or May. The runoff in most of Nova 
Scotia peaks significantly in the fall or early winter and more 
sharply in the spring during April or May. 


Low streamflows usually occur each 
year during the summer and early fall 
throughout the region. Low stream- 
flows also occur during the winter 
and tend to be most pronounced in New 
Brunswick. 


In some areas, streamflows may drop to practically 
zero during extremely dry periods. Consequently with the excep- 
tion of the larger rivers in New Brunswick having substantial 
baseflows, storage must be created to provide dependable flows 
of any magnitude. 


Opportunities to regulate the flow of 
the smaller streams and rivers by crea- 
ting storage are numerous in the upland 
areas, but opportunities to create suf- 
ficient storage to substantially regu- 
late the flow of the larger rivers isaint 
John, Miramichi, Restigouche, etc.) are 
severely limited. 


The availability of good storage sites is indicated 
in a general way by the number and size of existing lakes. 
Prince Edward Island, the eastern and northeastern lowlands of 
New Brunswick and the Cumberland Lowlands are deficient in this 
respect. Development of streams in these areas to provide even 
small dependable flows is usually expensive and often not prac- 
tical. 


Floods can occur at any time of the year 
but are less frequent in the summer 
months. 


The annual maximum flood usually occurs in the spring 
and is generally caused by heavy rainfall superimposed on snow- 
melt. Floods can be caused by thunderstorms over small drain- 
age basins; by subtropical storms; by snowmelt or by a combina- 
tion of these factors. The danger of hurricanes spawned in the 
Caribbean reaching the Maritime Provinces during the summer and 
autumn, and the danger of a sudden thaw with heavy rainfall in 
the winter make flooding possible at any time of the year. 


Ground Water 


Bedrock and overburden aquifers in 
New Brunswick contain large volumes 
of essentially untapped ground water. 
Carboniferous rocks comprise the best 
bedrock aquifers. Extensive over- 
burden deposits are found along the 
major rivers in New Brunswick and are 
suitable for large ground-water sup- 
plies. 


Approximately 37 per cent of the area of the province, 
an area that coincides with the New Brunswick Lowlands, is 
underlain by Carboniferous rocks which are the best aquifers. 
Wells located in these rocks are capable of yielding from 20 to 
500 gpm each. Eighty-eight existing wells located in these 
rocks, with yields reported, yield a median of 220 gpm. Good 
quality water is usually obtained from these rocks. Localized 
areas within these rocks are of marine origin (Windsor Group) 
and can yield water with very high mineral content that is un- 
suitable for municipal use. Windsor rocks are encountered along 
the southern and western edges of the New Brunswick Lowlands and 
in the Tobique and Plaster Rock areas. Other rocks underlying 


nets. 


the province are relatively poor sources {of ground water susuaiy 


yielding from 1 to-20 gpm of ‘sood to'variable quality water. 
Most of the provance is overlain by glacial (til whitch io cen. 
erally a poor source of ground water. Overburden deposits that 
are likely to yield large ground-water supplies, above 100 gpm, 
are found along many of the larger rivers. In favourable loca- 
tions overburden deposits may yield 500 to 1,500 gpm per well. 
The favourable deposits are: stream alluvial deposits; undif- 
ferentiated valley-train outwash and kame-terrace deposits; and 
pitted and unpitted outwash and outwash-delta deposits. Low 
areas that obtain natural recharge from nearby surface water 
Systems are the best places to search for high-capacity over- 
burden aquifers. 


In Nova Scotia, bedrock and overburden 
aquifers in certain locations can be 
expected to yield large quantities of 
ground water. Ground-water resources 
of both the bedrock and overburden ma- 
terials are considerably poorer in Nova 
Scotia than they are in New Brunswick. 
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Post-Windsor sedimentary rocks which underlie the 
lowlands of the isthmus, the Annapolis-Cornwallis Valley and 
parts of the lowlands surrounding the Bras d'Or Lakes comprise 
the best bedrock aquifers; wells in them may yield 5 to 500 gpm 
each of good quality water. Windsor Group rocks which can 
yield highly mineralized water unsuitable for municipal use 
underlie larger areas in Nova Scotia - principally, much of the 
Shubenacadie-Stewiacke River Basin, the environs of Windsor and 
a number of locations surrounding the Bras d'Or Lakes. Most of 
the Atlantic Uplands are underlain by rocks which usually yield 
less than 5 gpm of good to variable quality water. 


Ground-water resources of the overburden materials in 
Nova Scotia are considerably poorer than they are in New Bruns- 
wick. A large part of Nova Scotia is dominated by bedrock at 
or near the surface. Till deposits are the most widespread 
unconsolidated soil materials. Furthermore, the rivers of Nova 
Scotia are smaller than the major rivers of New Brunswick, con- 
sequently the good overburden aquifers associated with the 
rivers are fewer in number and also smaller in extent. The 
largest known surficial aquifers in Nova Scotia are found in 
the Annapolis-Cornwallis Valley. 


In Prince Edward Island, bedrock aqui- 
fers almost anywhere can be expected to 
yield good quantities of water. Ground 
water in the overburden deposits has 
remained virtually undeveloped because 

of the excellent source available in the 
bedrock. Generally, overburden deposits 
on the Island will not be as good a source 
as the bedrock. 


The Permo-Carboniferous rocks that underlie all of 
the Island are similar to the rocks underlying the best aquifer 
regions in New Brunswick and wells in them are capable of yield- 
ing 20 to 500 gpm each. 


Quality 


In general, the surface waters of the 
Maritime Provinces are of good chemical 
quality. 


Mostly the surface waters are soft, but medium-hard 
waters are prevalent in Prince Edward Island and western and 
northern New Brunswick - particularly in the northwest corner 
of the province, in streams draining the Chaleur Uplands, and 
in streams flowing from Maine into the Saint John River below 
Grand Falls. In Nova Scotia medium-hard waters are encountered 
in parts of the Annapolis-Cornwallis, Shubenacadie-Stewiacke 
and River Philip Basins and in a few other localized areas. 
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The most widespread and serious defect is colour, which is 
usually associated with soft water. Waters draining from the 
Atlantic Uplands in Nova Scotia, in particular, are very Solu; 
usually highly coloured, acid and corrosive. Medium-hard waters 
are fairly clear. Turbidity can be high at times in many areas, 
particularly in streams draining croplands in New Brunswick and 
Prince Edward Island and in the tidal reaches of streams flowing 
into the Bay of Fundy. 


Many of the inland surface waters are 

polluted, and pollution is widespread 

in the harbours, estuaries and inshore 
waters. 


Man's activities, principally the disposal of wastes, 
have detrimentally altered the quality of numerous streams, 
estuaries and inshore areas, despite notable progress in recent 
years toward pollution control and abatement. -Beneficialvuses 
are being inhibited and often precluded in the polluted zones. 
Maps 3, 4°and 5 illustrate a subjective judgment ofthe paescme 
state of pollution in the Maritime Provinces Withougiethes di, - 
posal of untreated or inadequately treated municipal and indus- 
trial wastes is by far the prime cause of pollution, mining, 
bark deposits remaining from log-driving operations, agricul- 
tural wastes, pesticides and soil erosion are also important 
Centr LBULOms:. 


The quality of ground water in the 
Maritime Provinces is generally ade- 
quate for domestic use. Adverse qual- 
ity constituents are found, however, 

in several locations. Salt-water in- 
trusion, high iron and manganese con- 
tent, and high dissolved-solids content 
associated with certain rocks are the 
recurrent quality probiems. 


In New Brunswick the most common adverse quality con- 
stituents are iron and manganese, which may be encountered in 
many areas of the province. These constituents are often found 
near areas of swamps and bogs. Salt-water intrusion is found 
along the coast. High chlorides and sulphates are found in some 


inland areas and are often associated with the Windsor Group 
Puciken 


In Nova Scotia, the quality of ground water is gener- 
ally adequate for domestic use. However, some areas of Nova 
Scotia are underlain by the Windsor Group rocks, and the quality 
of ground water in these areas is usually very poor, Other, 
ground-water quality problems occurring in Nova Scotia are high 
iron and manganese content, excessive hardness, and salt-water 
intrusion. High iron and manganese content is a common problem 
and has been extensively reported in parts of the Atlantic Up- 
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lands; it is often associated with the presence of swamps. Salt- 
water intrusion is also a recurring problem and is reported in 
many coastal areas, especially in the smaller communities along 
the coast having fish-processing plants. 


In Prince Edward Island, the quality of ground water, 
which is almost exclusively taken from bedrock aquifers, is 
generally good. Salt-water intrusion has been experienced in 
several areas - principally Summerside - and is the major water 
supply problem on the Island. Because of the relatively small 
size of the drainage basins and the proximity of the sea or 
brackish estuarine water to many centres of population on the 
Island, salt-water intrusion has been a fairly common problem. 


Although the water quality is gener- 
ally satisfactory from ground-water 
sources in the Maritime Provinces, 
pollution in wells is encountered 

in many areas. The common pollutants 
are excessive nitrates which are most 
liable to seep into shallow dug wells 
and into poorly constructed deep wells. 


Excessive nitrate content is reported in many wells 
in the Maritime Provinces. ~The nitrate content is indicative 
of seepage of sanitary wastes, farmyard drainage, and fertili- 
zers into the aquifers. Shallow dug wells are most prone to 
this *type of pollution. Poorly constructed deep wells also 
have been contaminated by excessive nitrate content. Pathogenic 
contamination is also reported in some areas and is associated 
with the same sources and conditions that allow infiltration of 
nitrates into wells. Surface leakage of gasoline and oil has 
also been reported to have polluted some aquifers. 


Date. Co. tect.on 


Data collection should seek to provide adequate in- 
formation for management of the resource, including the planning, 
design and operation of developments. Sound management of the 
water resource depends in large measure on the availability of 
adequate data. The value of data on supply,to a greater degree 
than data on demands, is often proportional to the length of 
the period of record - for example, precipitation and stream- 
flow measurement - and it is important to anticipate needs as 
early as possible. Moreover, since the specific purposes or 
uses cannot be fully foreseen, the data collected should be as 
broadly representative as possible. This implies careful plan- 
ning of networks and systems, whatever type of data is being 
collected. For example, the data collected should indicate 
areal and time distribution and changes, and should be collected 
and assembled in a consistent manner. 
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Specific problems and development possibilities may 
require more intensive and extensive data collection which has 
to be initiated as and when the need arises. 


There is an imbalance in the avail- 
ability of data on the resource suit- 
able for management and planning. 

Data useful for hydrogeologic inter- 
pretation and, to a lesser extent, 
data on water quality, lag behind data 
on surface water quantity. 


Much of the data collection on ground water and water 
quality has, in the past, been directed toward specific prob- 
lems and localized objectives with the result that large areas 
of the region have little or no coverage (notable exceptions 
are the IHD water quality program and programs undertaken by 
the Nova Scotia Department of Mines), and often the data collec- 
ted have not been comprehensive enough to permit useful inter- 
pretat ron: 


Objectives need to be established, and problem- or 
development-oriented measurements and data collection must be 
undertaken in accordance with clearly defined priorities. 


All water resource data collection programs should be 
closely integrated and strongly co-ordinated. Surface-water 
quantities, ground-water quantities and the quality of both are 
interrelated, and substantial savings in cost may be achieved 
by integration and co-ordination. 


Particular attention needs to be given 
to: collection of ground-water data; 
expansion of base-line networks for 
surface-water quality data; and the 
monitoring of water qualities in criti- 
cal areas. 


The available data on ground water are scant, and 
recently-initiated efforts to improve the quantity and quality 
of the data should be supported and intensified. The existing 
IHD water quality network should be expanded and co-ordinated 
with hydrometeorological network planning. Water quality moni- 
toring in critical areas should be undertaken in accordance with 


priorities and objectives established by the administrative 
agencies. 


A\ multiplicity of federal, provincial 
and municipal agencies is taking meas- 
urements and collecting data on the 
resource. It would be extremely valu- 


able to have a central data bank estab- 
lished in each province. 
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There is a pressing need to centralize the assembly 
and storage of water resources data so that all information 
required for management, planning and development is readily 
available and is published in a systematic way. 


When data banks are established, procedures should be 
drawn up to ensure that copies of all analyses and records are 
forwarded to each provincial data bank. The New Brunswick Water 
Authority, the Nova Scotia Water Resources Commission and the 
Prince Edward Island Water Authority should have prime respon- 
sibility for their respective provincial data banks. 


The data should be processed, stored 
and retrieved by electronic computer 
wherever feasible and identical formats 
and programs in each province should be 
used. A central data bank for the en- 
tire region should be considered and 
evaluated; a central data bank would be 
more economical than three separate 
provincial data banks. 


The electronic data processing system for water qual- 
ity data, developed during the course of this study, would pro- 
vide a useful basis for processing quality information in the 
future. 


PRESENT AND EMERGING UTILIZATION OF THE RESOURCE 


Domestic, Commercial, Municipal and Industrial 
Freshwater Demands 


The quantity of water demanded for 
domestic, commercial, municipal and 
industrial purposes in 1966 was a 
very small proportion of the total 
supply available. Increased utiliza- 
tion in the period to 1981, and in- 
deed beyond, will not change this 
situation significantly. 


The quantity of water used in 1966 and the forecast 
demands in 1981 are summarized in Table 1-2. 


When the values are compared with the estimates of 
the total supplies available, it is apparent that the degree of 
utilization for these withdrawal demands is extremely small. 


The level of per-capita demand for domestic, commer- 
cial, municipal and all small industrial uses is related to the 
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population of the community, the percentage of consumers netered 
and the proportion of public sewer connections. To a lesser ex- 
tent, income and price also influence the level of demand. The 
values of per-capita demand in 1966 together with the range of 
values of an optimized sample (extreme values for which no ex- 


planation can be provided have been omitted for maximum and mini- 


mum values) are as follows: 


Per-Capita Demand in 1966 


Maximum Minimum Average 
gpced 
New Brunswick 142 4S 99 
Nova Scotia 99 31 72 
Prince Edward Island 89 4S 70 
Maritime Provinces 142 a | 84 


The per-capita demand is expected to increase to an 
average of 95 gpcd in the region as a whole by 1981. The wide 
range of per-capita demand values in 1966 is expected to be sub- 
stantially narrowed by 1981. 


It is clear that problems and oppor- 
tunities in the supply of water to 
meet these demands will emerge at the 
level of individual municipalities 
and industries rather than in the re- 
gion or each province as a whole. 


Analysis of demand and supply in the region or each 
province as a whole is useful only to indicate in very broad 


terms the aggregate utilization and availability of the resource. 


Meaningful analysis can be achieved only by considering indivi- 
dual centres of population and economic activity (Study Areas) 
and selected River Basins. 


In Prince Edward Island, all demands 
for domestic, commercial, municipal 
and industrial purposes are met by 
ground-water sources. In both New 
Brunswick and Nova Scotia 22 per cent 
of these demands are supplied by 
ground-water sources. 


These statistics reflect the general availability and 
economics of ground-water supplies versus surface supplies. It 
is important to point out, however, that tradition and attitudes 


rather than economics can sometimes influence the selection of 

the source; both possibilities need to be assessed and compared 
when major development or expansion is contemplated, unless the 
choice is quite clear-cut. 


In the Maritime Provinces, 48 per 
cent of the population is supplied 
by public utility systems. Most 

of the remainder rely on individual 
drilled or dug wells. 


The breakdown by provinces is: New Brunswick, 48 per 
cent; Nova Scotia, 50 per cent; and Prince Edward Island, 32 
per cent.. Several communities, notably Halifax, Truro, Bathurst 
and Georgetown are planning major extensions to theipedistriu- 
ution systems to serve new areas. 


Sixty-two per cent (74 utilities) 
of the utilities surveyed during 
the course of this study (which in- 
cluded virtually all utilities) in- 
dicated serious problems or inade- 
quacies. 


Problems and inadequacies indicated by municipal author- 
Loles are clascsiticaan, lable 1-3. 


TABLE 1-3 


Water Utility Problems by Type 


Type of Problem or Inadequacy 


; Total Source Transmission 
Province Tedca ese of ane Water Total 
Surveyed Supply Distribution Oy ey a 


New Brunswick 
Nova Scotia 


Prince Edward Isl. 


Le should be appreciated that most utilities will have 
to undergo varying degrees of expansion to meet future demands. 
This is consistent with good development planning. The primary 
objective of any public utility must be to provide satisfactory 
service at minimum cost. The burden of excessive unused capa- 


city should be avoided by staging development. Moreover most 
of the "source of supply" and "transmission" problems are rela- 
ted to the present level of demand and it is apparent that, for 
one reason or another, there has been inadequate planning or 
action to maintain satisfactory service. 


The inadequacy of distribution and transmission facil- 
ities is usually synonymous with inadequate fire protection. 
The water supply system in a community is responsible for 34 
per cent of that community's fire insurance rating. Thus a com- 
munity with a poor supply not only endangers the protection of 
its population but also commands high insurance rates. This in 
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turn encourages many households to forego fire insurance coverage. 


Some water supply systems in the Maritime Provinces 
have an unusually large proportion of old facilities in service 
reflecting a stagnant or declining population and economy over 
a long period of time. Extensive replacement and renovation 
during the study period may become necessary and involve major 
investments. 


The analysis of demand and supply 
undertaken in this study has gen- 
erally confirmed the concerns in- 
dicated by the municipal authori- 
ties. In a few cases the analysis 
has revealed a more serious situa- 
tion. In several cases the analysis 
has exposed new options and alterna- 
tives which should be taken into ac- 
count by the authorities before de- 
ciding on a specific course of action. 


The comprehensive approach to water resources develop- 
ment and management afforded by the terms of reference of this 
study has allowed the identification of a number of development 
possibilities, some with multi-purpose implications. 


Expansion of existing utilities to 
meet the forecast demands in 1981 
will likely require a total expendi- 
ture of the order of $50 million. 


This estimate is of necessity very rough but is use- 
ful as an indication of the scale of the investment that will 
be required. It is not possible to estimate the scale of the 
investment that would be required to rectify the inadequacies 
and upgrade the quality of service of the 74 utilities known 
to have serious deficiencies but it would undoubtedly be very 
substantial. If undertaken on a broad front across the whole 
region the costs could approach a similar order of magnitude. 


The prices charged for domestic, com- 
mercial and industrial water supplies 
vary widely but the averages are close 
to the averages for Canada as a whole. 
High prices tend to be associated with 
utilities which have recently under- 
taken major improvements or expansions. 
Low prices tend to be associated with 
utilities using an unusually high pro- 
portion of old facilities and serving 
communities which have experienced a 
stagnant or declining population for 
many years. 


In Nova Scotia, the revenue that a public utility can 
earn is regulated and is based on the depreciated value of the 
facilities in service plus an allowance for new EAC Pie ie saudis 
der construction. The rate base of several utilities is small 
due to age and the lack of new construction. Consequently, the 
rates these utilities are permitted to charge are low. The per- 
customer debt of utilities in the Maritime Provinces waricceivom 
a low of zero to a high of $1,290 and averages $236. The pattern 
of per-customer debt follows closely the patterngct water vaccs 
and prices, as might be expected. 


There is evidence that many utilities, 
particularly the smaller ones, suffer 
from a lack of technical and manage- 
ment skills. 


The most prominent indication of this deficiency is 
the apparent lack of knowledge of fundamental system data. Of 
111 utilities reviewed, 82 per cent were able to state their 
average demand, only 33 per cent were able to state their peak 
daily demand and only 14 per cent were able to state their peak 
hourly demand. Many of the values given were estimated rather 
than measured. In many instances important data on sources of 
Supply and facilities were not readily available. Etrective 
and efficient management of a utility is dependent on good 
records - both technical and financial — and an simtimate know- 
ledce- of Che sys cemnichardeteristics. 


Each province should undertake a re- 

View Of ithe utilities stn tthe province 
and provide management and other as- 

Sistance wherever necessary. 


ee The review should consider the condition of the facil- 
ities, finances, policies, planning and personnel. (The infor- 
mation provided in the report which is summarized here could 
constitute the starting point for such a review.) Following 


this each province should formulate comprehensive policies and 
procedures aimed at: 


- ne haere. adequate records and technical 
ata 


- upgrading substandard facilities and service 
- rationalizing rates and rate policies 


- amalgamating adjacent utilities where tech- 
nically and financially desirable 


- providing technical and management skills 
where needed 


- taking any other steps necessary to ensure 
that in all communities the public receives 
good service at the least possible cost. 


The controls and procedures enforced by the Nova 
Scotia Board of Public Utility Commissioners provide useful 
financial and statistical data and are to be commended. It is 
suggested that similar practices be instituted in New Brunswick 
and that the existing procedures in Prince Edward Island be 
broadened. 


The survey of major water-using indus- 
tries in the Maritime Provinces has 
revealed that 68 of a total of 189 have 
private supplies, Of these, only 9 
indicate inadequacies of one sort or 
another and it is concluded that private 
industrial supplies are in general satis- 
factory. 


Industries drawing their water from municipal utilities 
often confirmed the water quality shortcomings indicated by the 
utility itself. In a few instances, industries stated that the 
quality was inadequate or unsatisfactory although the utility 
itself reported the quality to be satisfactory. Such instances 
may suggest that the quality of the service needs further evalu- 
ation. On the other hand, it must be stated that no industry 
should expect the quality of the utility supply to be better 
than the quality demanded by the utility's domestic customers, 
unless special arrangements are made. 


The water demands of pulp and paper mills 
in the Maritime Provinces account for 84 
per cent of the total demands by major 
water-using industries. 


Pulp and paper mills account for 89 per cent of total 
demands by major water-using industries in New Brunswick and 75 
per cent in Nova Scotia. There are no pulp and paper mills in 
Prince Edward Island, but food-processing plants in the prov- 
ince account for 65 per cent of the total demand by major water- 
using industries. 
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Of the water-using industries in the 
Maritimes, only in the case of the 

pulp and paper industry and to a lesser 
extent the iron and steel industry is 
the cost of intake water a significant 
factor in the over-all cost of produc- 
Le Otis 


A study of 15 major water-using industries relevant 
to the Maritime Provinces has indicated that, with the exception 
of the pulp and paper and iron, and steel industises thevcoctso. 
intake water iS usually less than 1 per ent OF eho worst ono. 
duction cost and that over the normal range of intake water 
prices, the demand is relatively insensitive to cost. On ithe 
other hand,. the cost. of intake water May represent up 1.0 spe, 
cent, of the cost of production. in pulp and paper ma liseancsean 
influence water demand significantly. These conclusions imply 
that the cost of water 1s 4 minor and often neclacible factor 
in the locational decision, of all industries examined sotnere onan 
the pulp: and paper and iron and steel industries. 


The cost of modern treatment facilities, 
capable of removing most of the solid 
and oxygen-demanding wastes, iS a Sig- 
nificant factor in the over-all cost of 
production of all the major water-using 
industries studied and can influence the 
quantity of intake water demanded. 


In most of the industries studied, the cost of modern 
waste treatment facilities represents 2 ta Siiperm Gentsor athe 
cost of production, which (with the exception of the pulp and 
paper and iron and steel industries) is several times greater 
than the cost of intake water. The cost of waste treatment is 
Closely related to the volume of wastes and consequently well- 
managed industries will seek to optimize water utilization as a 
whole by recirculation and by process modifications if they have 
tO Meer Stiingentvetituent. quality controls. 


Recirculation of water is practised to 
a relatively minor degree by industries 
in the Maritime Provinces. 


There appears to be ample Opportunity for major water- 
using industries in the Maritime Provinces to reduce the intake 
water demand by greater recirculation of water. Comparisons 
with industries in the United States indicate that recirculation 
in plants in the Maritime Provinces is invariably lower. This 
undoubtedly directly reflects the cost of Water.) Sion iecaniiey 
greater recirculation will probably not take places tnt a) tne 
total cost of water utilization increases above Dres@itelevels. 
There is no evidence that sea water will be substituted for 


fresh water to any significant extent by the major water-using 
industries in the Maritime Provinces. Sea water is used widely 
particularly by the fish-processing industry, but pollution of , 
inshore waters, often due to the fish plants themselves, may 
lead to greater use of fresh water to avoid the high cost of ex- 
tensive treatment of sea water. 


Fisheries 


The fisheries of the Maritime Prov- 
inces are a prime natural resource. 


The inland and estuarine waters of the Maritime Prov- 
inces support a wide range of species of fish, shellfish, crus- 
tacea, marine animals and plants. The value of landings from 
the commercial inshore fishery in 1967 was some $33 million, 
just over half of the total inshore and offshore commercial 
fishery. Fresh-water-dependent species and estuarine and inter- 
tidal shellfish accounted for approximately $2.6 million. Two 
species, Atlantic salmon and oysters, made up two thirds of the 
value and, as shown in the following tabulation, a rapid growth 
of the oyster fishery is anticipated. 


Value of Landings 


1981 
1967 To 
Conservative Optimistic 
$ 000 $ 000 $ 000 
Atlantic Salmon 6 hig AE BS) 1,000 1,500 
Oysters 650 2,000 3,000 


Many rivers, especially the Miramichi, Restigouche, 
Saint John and Margaree, are renowned for their populations of 
Atlantic salmon and the outstanding opportunities for angling 
this fish that they possess. Two hundred thousand adult Atlantic 
salmon return to the Miramichi each year and it is generally re- 
garded as the foremost Atlantic salmon river in North America, 
if not the world. Speckled trout thrive in most of the brooks, 
streams and rivers of each of the provinces, especially in Prince 
Edward Island. 


The estimated annual value of the sport fishery in New 
Brunswick in 1968 was $10.4 million and is expected to double 
by 1981. The importance of the sport fishery to the economy of 
the province is apparent. The value of the sport fisheries in 
Nova Scotia and Prince Edward Island cannot be estimated due to 
lack of data but they are believed to be substantial. 
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Man's activities have already taken 
a heavy toll on the fisheries of the 
Maritime Provinces and threaten to 
deplete the resource still further 
unless adequate measures are taken. 


Until recent years, the development of hydroelectric 
power was often accomplished with inadequate provisions for main- 
taining populations of anadromous fish (e.g., salmon). Early 
settlers noted that the salmon stocks of the Mersey and East 
(Sheet Harbour) Rivers were among the best in Nova Scotia. The 
development of hydroelectric power on these rivers has virtually 
destroyed the salmon fishery. The St. Croix River once supported 
an excellent run of Atlantic salmon but with thesconstructionsos 
dams at Milltown and Woodland in the early years of the century 
and severe pollution by pulp mill wastes ever since, the run has 
been completely eliminated. Recent hydroelectric developments, 
notably Mactaquac and Beechwood on the Saint John River, have 
incorporated modern facilities to maintain the salmon fishery 
but .losses, wild stall take place. 


In the early 1950's New Brunswick mounted an intensive 
forest-spraying program to combat the spruce budworm. The chem- 
ical used was DDT and there were devastating effects on fish and 
wildlife. Since then better techniques, less harmful chemicals 
and’ reduced=intensities; have been introduced the peisieiwasnas 
recovered and the apparent effects are now insignificant. The 
long-term effects are, however, still largely unknown. 


The most serious threats to the future 
of the fresh-water-dependent fisheries 
are wastes originating from base metal 
mines in central and northern New 
Brunswick and pulp mill and other 
wastes discharged into the Miramichi 
and Restigouche estuaries and to a 
Vesser extent, the Saint John estuary. 


Wastes from base metal mines can contain zinc and 
copper which are highly toxic to fish. Present mining activity 
has already caused losses in the Northwest Miramichi and one of 
its tributaries. The possibility of greatly increased mining 
activity in the future emphasizes the need for a solution to the 
problem. The pulp mill wastes tend to form pollution barriers 
which, if they ever extend across the whole estuary, could con- 
ceivably destroy the salmon fisheries. There are indications 
that this eventuality may not be too far away in the case of the 
Miramichi. Increased production or further expansions of the 


mills, which have been forecast to take place before 1981, will 
pose a major threat. 


The most serious threat to the shell- 
fish resources in the estuaries and 
inshore waters has been, and will con- 
tinue to be, contamination by domestic 
sewage, if adequate treatment is not 
introduced. In 1968, a total of 181 
shellfish closures was enforced, due 
to bacterial contamination. 


The oyster fishery of the Maritime Provinces is an 
important natural resource. Two areas stand out in this respect, 
Malpeque Bay in Prince Edward Island and the Miramichi estuary 
and Bay in New Brunswick. Domestic and industrial pollution has 
not yet reached major proportions in Malpeque Bay but it has 
occurred in the past and does pose a threat. A more immediate 
threat may be posed by siltation. The Miramichi oyster fishery 
was decimated some years ago by disease unrelated to pollution. 
The development of disease-resistant strains, together with ad- 
vances in the production of seed oysters indicate great poten- 
tial for the Miramichi oyster fishery provided contamination is 
prevented. 


It is suggested that further research 
and data collection be undertaken so 
that issues related to the benefits 
and costs of fisheries activities, 
particularly the sport fisheries, can 
be evaluated on a direct quantitative 
ba siass 


There is a requirement for data that will enable var- 
ious types of specific economic appraisals and proposals to be 
objectively weighted and explored in the future. Even more 
important is the need to work on improving the measurement of 
benefits so that objectives can be developed in relation to 
closer approximations of real value in place of the partial and 
conservative estimates made in this study. 


Both the general scarcity of data and the nature of 
the question that has been dealt with in this study, i.e., the 
present and forecast value of the fresh-water-dependent fish- 
eries, have meant that numerous assumptions had to be made and 
various valuation tactics employed to fit the varying institu- 
tional and economic arrangements encountered. Prime emphasis 
must be given to the economic potential in fisheries development, 
and the optimal sport/commercial utilization that this would 
involve. This again points to the need for appropriate research 
on commercial and sport fisheries management concepts and data 
so that this potential can be identified, appraised and acted 
upon in the public interest. 


The federal-provincial mechanisms 
necessary for sound administration 
of the fisheries resource have been 
established. However, there is evi- 
dence that, in certain instances, a 
lack of confidence prevails and 
closer co-operation is necessary. 
Jurisdiction with respect to fish- 
eries was assigned to the federal 
authority but the provinces, with 
jurisdiction over property and civil 
rights, have important responsibili- 
ties. 


The interrelationship between the administration of 
the fisheries resource and the administration of property and 
civil rights makes it-éssential that the policies (ipo lie euers 
of government be consistent with their” common) objective athe 
erricient manesenent or fisheries resources. 


Recreation 


The major attraction of the water 
resources of the Maritime Provinces 
for the non-resident tourist is the 
ocean front. 


The scenery and recreational opportunities of tne 
coast in each of the provinces offer comparative advantages in 
relation to much of the primary tourist market. Generally, 
fresh-water resources play a secondary, albeit important, role 
in.tourist activity apart from ‘angling and cottaginoein certain 
watersheds Such as the Miramichi, Restigouche ana St. Croix. 


Fresh-water resources occupy a much more important 
position in the over-all resident tourist and récreqticnspat- 
terns. Most.of the residents of the Maritime Provinces dave. i 
Close proximity to the ocean front and, with the exception of 
the inland reaches of the Saint John River, the fresh-water op- 
portunities must face strong competition from marine resources 
for the attention of the populace. On the other hand, the fresh- 
water lakes and rivers possess a variety of opportunities and 
offer significant locational advantages for residents living 
substantial distances from the ocean front. 


In the period to 1981, a steady and 
significant growth in tourism and re- 
creation is expected. Provided that 
there is adequate planning and public 
development, the supply and quality 

of the marine and fresh-water resources 
appear to be adequate in scale and 
quality. 


Some estimates forecast an explosive growth in recrea- 
tional and tourist activity in the Maritime Provinces in the 
long term. Due to the multiplicity of factors influencing de- 
mand, some in a positive direction, others negative, a steady 
but significant growth rate has been favoured in this study. 


Pollution imposes significant limita- 
tions on the recreational and tourist 
use of waters in many areas of the 
Maritime Provinces. 


Water bodies and beaches within or close to most of 
the larger communities and some of the smaller communities of 
all three provinces that were formerly used by local residents 
for day-to-day water-based recreation activities are no longer 
used due to pollution, or are threatened by pollution. In ef- 
fect the frontier of water-based recreation activities has been 
pushed back by pollution. An indication of the importance of 
pollution relative to recreational use in the communities em- 
braced by the Study Areas is given by the fact that 33 out of a 
total ot 47, or 70 per cent, reported serious impairment. In 
New Brunswick 9 out of 10 reported this handicap, in Nova Scotia 
PoeGue Oi oo eua tn Prince Edward” island 8 ‘out ‘ort 12. 


The destruction and loss of recreational resources and 
the consequent need to utilize more distant areas may involve 
substantial time and monetary costs and exert a depressing ef- 
fect on participation rates. Such losses are particularly sig- 
nificant to residents without the means to travel the extra 
distances, particularly the elderly and the young. When com- 


munity beaches and bathing areas are destroyed by pollution there 


is a demand for artificial swimming pools; the resources des- 
troyed have to be replaced or substitutes provided in some way, 
possibly involving substantial investments and conflicts in re- 
source use. For example, there may be pressures to utilize 
water supply reservoirs for recreation, leading to increased 
waste treatment and purification costs, or to utilize hydroelec- 
tric power reservoirs leading to the need for reduced drawdown 
and a consequent loss of generation. When pollution is consid- 
ered in this over-all context, it is evident that the cost of 
pollution cannot be avoided and can be very substantial. 


There is a need for greater assertion 
by municipal levels of government in 
the development of recreational facili- 
ties. 


There is a hierarchy of responsibility for beach and 
park development ranging from the municipal upward through the 
provincial to the federal government. Some communities are 
dependent upon nearby resources over which they have no control. 
Consciously or subconsciously local governments are relying 
increasingly upon federal and provincial beach and park develop- 


ment to meet their requirements. There are serious dangers in 
this approach; it is important that all levels of government 
fulfill their obligations. The specific needs of a community 
can best be assessed and met by the municipal government. 


Wildlife 


The Maritime Provinces support a 
wide variety of wildlife. Conser- 
vation of this valuable resource 
is essential. 


New Brunswick and Nova Scotia support about 12,000 
moose and about a quarter of a million deer. Estimates of the 
population of other species are not available but many species 
of waterfowl, upland game and furbearers are common. The com- 
mon species are: 


Upland Game 


Big Game Waterfowl and Furbearers 
White-tailed deer Canada goose (locally) Woodcock 
Moose (locally) Black duck Wilson's snipe 
Bear (locally) Ring necked duck Ruffed grouse 
American eider (locally) Spruce grouse 
(locally) 
Common merganser 
Red Fox 


Wild (bob) cat 


Lynxar( soca isi) 


Aquaticsburbearers Weasel 

Beaver Red) squia nel 
Muskrat Skunks Glocaly) 
Mink 


Snowshoe hare 


Racoon (locally) Marten (locally) 


Wildlife values are complex and comprise commercial, recrea- 
tional, aesthetic, biological, scientific, social and negative 
components. it ES estimated ‘that direct expenditures by hunters 
in the Maritime Provinces, in 1966, totalled roughly $12 million. 


This is a minimum measure since it does not include intangible 
Fesults:. 


As urbanization increases, the intangible recrea- 
tional, aesthetic, biological and social values of wildlife 
will continue to grow. The wildlife resource is an intrinsic 
part of the fabric and quality of man's natural environment 
and there is a growing recognition of the importance of each 
element of the environment and the interrelationships and inter- 
dependencies between them. 


There has been an upsurge in non- 
hunting wildlife activities (animal 
and bird watching, photography and 
study) in recent years. There is 
little doubt that in the future non- 
hunting wildlife recreation and aes- 
thetic demands will be very great 
indeed. 


Evidence of this trend is given by the increasing 
numbers of wildlife parks, conservation and natural history or- 
ganizations and wildlife associations in the Maritime Provinces 
and the increasing interest in them. An important component of 
the appeal of the Maritime Provinces to residents and tourists 
alike is the availability of an unspoiled natural environment 
within short distances of urban centres. Preservation of this 
asset will assume increasing importance in the future. 


Wildlife conservation is dependent 
On proper management of land and 
water. Planning at all levels must 
take adequate account of the wild- 
life resource and the effects that 
changes may have. 


The presence of wildlife using the water, forests and 
fields of the Maritime Provinces reflects the quality of the 
non-urban environment. The availability of good quality water 
in appropriate quantity and depth is an essential component. 

All of man's activities have an impact on wildlife. Logging, 
creating impoundments, building roads, farming, urbanization, 

to name the more obvious ones, have an effect on the ecological 
balance, some immediate, such as flooding habitat, and some long 
term. It is important that the likely effects be understood in 
the planning stage of any major project. 


Pollution of both water and land is 
the most serious threat to wildlife 
in the Maritime Provinces. Research 
jnto the effects of pesticides and 
herbicides, specifically forest- 
spraying programs, needs to be in- 
tensified. 
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The dévastating effects on fish im the 950% or pT 
sprayed in heavy doses over large areas of New Brunswick has al- 
ready been noted. The effects on wildlife still remain largely 
unknown. Improved techniques and control have since reduced the 
apparent effects on fish to negligible proportions but there is 
evidence that phosphamidon which is now being used along the 
major watercourses, although not toxic to fish, is causing high 
bird mortality. Lack of control over oil and other waste dis- 
charges and improper land-use resulting in increased soil ero- 
Sion and siltation are causes ,for concern. .Méeclearscuice, 
of forests in headwater areas can have serious consequences for 
the wildlife resource; it is not at present seirectivelyecoreo1. 
led in the Maritime Provinces. Existing land-use and management 
practices place limitations on. access to areas containing val- 
uable wildlife resources. The increasing demands for wildlife 
will necessitate an examination of present practices so that 
multiple use can be encouraged wherever possible and conflicts 
Wim Zed an the future. 


Agriculture 


Agriculture in the Maritime Provinces 
has entered a period of adjustment. 

The future of the industry depends, 

in large measure, on its ability to 

make necessary changes and adjustments 
and take advantage of modern technology. 


In) terms of the-number of farms;.employmente anes lane 
in farms, agriculture has been.a declining industry -i11ties ani. 
time Provinces for many years. The industry has wot kepe pace 
with the technological revolution that has taken place and’ has 
not maintained its share of expanding domestic and world markets. 


There are signs, however, that a more viable industry 


may be emerging. Commercial farming is on the increase especially 


in Prince Edward Island and many large-scale progressive enter- 
prises have been established in recent years. 


The future of the industry appears to 
lie in large-scale enterprises concen- 
trating on intensive specialty crops 
such as fruits, vegetables, potatoes 
and possibly tobacco in certain areas. 
These are the crops for which ‘supple- 
mental irrigation is most likely to 

be economic. 


There are other possibilities, of course. The develop- 
ment of grains suitable for the cool humid conditions in the 
Maritime Provinces is one. New market Opportunities may be 
another. Aggressive action is needed to capture markets for ag- 


ricultural products and tailor production to these markets. The 
availability of land does not seem to pose a limitation but this 
is only one input, and under today's competitive conditions, 
other inputs such as technology and capital are equally if not 
more important. 


Research into crop response to sup- 
plemental irrigation in the Maritime 
Provinces is urgently needed. 


Little research has been undertaken in the region. 
Research under similar conditions elsewhere suggests that the 
responses may be large. Moreover, marketing studies are re- 
quired to project the probable demand for each of the various 
crops now grown in the Maritime Provinces and crops that have 
good potential. A land classification according to suitability 
for irrigation in greater detail than is now available is also 
required. 


Irrigated acreages in 1966 are esti- 
mated to have been: 


Irrigated Acreage 


New Brunswick 770 
Nova Scotia 3,500 
Prince Edward Isl. Less than 200 


Total about 4,500 


Supplemental irrigation is already well established 
in Nova Scotia. In New Brunswick it is only beginning to take 
hold and in Prince Edward Island it is still very much in its 
infancy. 


Prediction of irrigated acreages in 
the future is difficult and fraught 
with uncertainties, due to the absence 
of historical trends, a detailed mar- 
ket analysis and other information. 


For the purposes of this study a range has been devel - 
oped based on judgments and discussions with provincial agricul- 
turalists. The ranges assumed are as follows: 


Irrigated Acreage in 1981 


High Low Median 
New Brunswick 40,000 £5200 21,000 
Nova Scotia 50,000 5,100 28,000 
Prince Edward Island 30,000 1,000 16,000 


Total 120,000 7,200 65,000 
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Distribution of the irrigated acreage is subject to 
even more uncertainty but it is thought that in New Brunswick 
73 per cent will take place in the Saint John River Valley with 
smaller amounts in the Petitcodiac (7 per cent) and Richibucto 
(6 per cent) River Valleys. In Nova Scotia the buikawa bsocenr 
in the Annapolis-Cornwallis Valley (76 per cent) and the remain- 
der will probably take place in the River Philip (14 per cent) 
and Shubenacadie-Stewiacke (10 per cent) River Valleys. The 
distribution by county in Prince Edward Island is assumed to be 
Kings 35 per cent, Queens 35 per cent and Prince 30 per cent. 


Irrigation and livestock water demands in each of the 
provinces in 1981 are estimated in Table 1-4. 


TABLE 1-4 


Estimated Irrigation Demand, 
Maritime Provinces, 198] 


Irrigation Demand 
High Low Median High Low Median 
20% Risk Level 5% Risk Level 


Province 


Nova Scot 1a 


acre-ft/year 


6,000 160 
1524250> 13540 8,540 
11,460 390 6,140 


7,840 270 Secu 
20',390' 92 0n igea.00 
Pomc u 510 8,180 


New Brunswick 


Prince Edward Is. 


Maritime Provin- 


| ces 


Seah U2 .090 


44,060 2,910 25,060 


Analysis has shown that there are 
sufficient supplies of adequate 
quality surface and/or ground water 
to meet supplemental irrigation de- 
mands in 1981 in all basins. Major 
storage development could be neces- 
Sary in the Annapolis Valley. 


This conclusion must be qualified by emphasizing that 
it refers to the aggregate only. The areal distribution of 
farms using itrigation is ail important factor and.) inearcacwor 
high intensity, local shortages may be created particularly if 
ground water is used. On the other hand a high TLtenSatyeoL 
farms using supplemental irrigation enhances the economic 
feasibility of developing and distributing a surface source. 
The relative abundance of the water resources of the Maritime 


Provinces may well represent a significant opportunity to the 
agricultural industry in areas where supplemental irrigation is 
demonstrated to give economic returns. 


Soil erosion is a significant prob- 

lem in the Maritime Provinces from 

the standpoints of both agriculture 

and the quality of the water resources. 
Recent efforts to find a practical 
solution should be supported and, if 
necessary, intensified. 


The areas seriously affected are the potato-growing 
districts of New Brunswick, mainly Victoria and Carleton Coun- 
ties. Measurements have indicated that soil loss may be 
several times greater than commonly-accepted allowable amounts. 
Other areas of significant erosion have been reported in all 
three provinces. 


Eroded soil can ultimately find its way into major 
watercourses. High turbidity at times of heavy rain has been 
noted in many streams draining farmlands throughout the provin- 
ces. In addition to the impairment of water quality there may 
also be siltation of estuaries (e.g., Saint John, Richibucto) 
and oyster beds (Malpeque). Siltation of estuaries is likely 
to be a complex phenomenon involving littoral drift and ocean- 
ographic effects as well as the silt derived from land erosion, 
and further study is recommended, particularly in Malpeque Bay. 


Drainage is one of the major factors limiting crop 
production in many areas. In these areas the costs and benefits 
of improving drainage should be determined. The importance of 
adequate drainage as a prerequisite to supplemental irrigation 
must be borne in mind. 


Flooding is a problem affecting agricultural activi- 
ties in certain areas notably in the Maugerville area of the 
lower Saint John River and in the Kennebacasis River Valley. 
In Nova Scotia overbank flooding is common in the River Philip 
Valley and in a number of areas in the Shubenacadie-Stewiacke 
Basin. 


Power 


The development of hydroelectric power 
has played an important role in the his- 
tory and growth of New Brunswick and 
Nova Scotia. Virtually all of the com- 
petitive sites have now been exploited. 


The Maritime Provinces were not endowed as favourably 
with hydroelectric resources as were other parts of the nation, 
notably those embracing the Canadian Shield and Cordilleran 
Mountains. Prince Edward Island has none of any significance. 
There are, however;substantial resources in the two larger prov- 
inces and most of these have now been developed. 


Increased demands for energy until 
1981 will be met almost entirely by 
thermal generating facilities. Later 
this century, nuclear and possibly 
tidal generation may enter the scene. 


Expansion of the transmission interties that New Bruns- 
wick has with Nova Scotia, Québec and Maine and the establish- 
ment of a lank. with Prince Edward Island, may 4iter heeaceuel- 
opment patterns of the interconnected systems. Consolidation 
of generating facilities into very large units and plants, with 
attendant economies, would be encouraged. 


Further hydroelectric development is, likely tobe 
limited to the installation of additional peaking units a0 scxis- 
ting plants, development of a peaking plant at Wreck Cove, Nova 
Scotia, and possibly the development of pumped storage A) num 
ber of sites with relatively small conventional hydroelectric 
potential were examined during the course of the study. None 
was. found to, be competitive with adternative thermal sgenerotion. 
Trends in the economics of choice between alternative generating 
facilities sugeest that there is little’ likelihoodsorsttesswit a 
small hydroelectric potential being developed in. the future,” un-— 
less other benefits are substantial. 


Although no conventional hydroelectric sites worthy 
of further investigations were revealed during the study aoa wun 
ber of pumped-storage sites were identified. One is located on 
the Nerepss River near Saint John, ‘two are in the Annapolis 
Basim and three are located in the northern) pation eunes Cape 
Breton Island. Detailed studies would be required to ascertain 
whether pumped-storage developments can be utilized advantage- 
ously in the near or distant future but the trend toward greater 
interconnection of systems, the rapidly increasing proportion 
of thermal generation and possibilities of nuclear and tidal 


power generation later this century suggest that further studies 
are warranted. 


Thermal generating plants and nuclear 
plants should be located on tidewater 
to minimize thermal and air pollution 


effects, and it is assumed that they 
will be. 


Most thermal plants have been located on tidewater in 
the past, but not all. With improved transmission techniques 
and bearing in mind that no point in the Maritime Provinces is 
more than 90 miles from the coast, the reasons to locate such 
facilities inland are few. Oyster farming could possibly bene- 
fit from the waste heat in suitable estuaries and this pos- 
sibility should be borne in mind in planning new plants. 


Hydroelectric developments usually 
offer important secondary benefits. 
In the Maritime Provinces flow re- 
gulation and the use of the impound- 
ments for recreational purposes are 
particularly significant. 


Recreational use of the storages and headponds has, 
to date, been quite limited due to lack of public demand. The 
Opportunity does exist nevertheless and should not be overlooked. 


Hydroelectric development has fre- 
quently conflicted with the conser- 
vation of anadromous fish. 


The conflict with the fishery has been described 
briefly. Modern technology has permitted this conflict to be 
minimized at recent developments. A problem which may assume 
increasing importance in the future is the sudden wide fluctua- 
tions in discharge associated with peak-load operation which 
can create difficulties downstream. This will have to be borne 
in mind when considering future installation of peaking units 
at existing hydroelectric plants. 


Transportation 


Commercial navigation in the inland 
waters of the Maritime Provinces is 

a very minor activity and is expected 
to remain so. There has been a major 
upsurge in recreational boating in re- 
cent years and this activity is now 
widespread in the large rivers, lakes, 
estuaries and harbours of the region. 


There are concentrations of recreational boating on 
the lower reaches of the Saint John River, Grand Lake and along 
the Northumberland Strait shore in New Brunswick. In Nova 
Scotia the most important concentrations are in Halifax and 
Sydney harbours, the Bras d'Or Lakes, around the Digby area and 
along the northern shore between Tidnish and New Glasgow. 
Charlottetown and Summerside harbours are important centres in 
Prince Edward Island. 


There is every reason to believe that 
the upsurge in recreational boating 
will continue and probably accelerate. 


The Maritime Provinces are endowed with excellent 
opportunities for recreational boating whether it be yachting, 
canoeing or motor boating. The Bras d'Or Lakes stand out, 
particularly from the yachting viewpoint, as a resource with 
immense potential. With increased leisure time and disposable 
income, residents of the region will turn increasingly to boat- 
ing and water sports for recreation. An increase in boating 
activities by non-residents can also be anticipated. Moreover, 
further cottage development will tend to generate increased 


pleasure boating. 


Pollution may have already inhibited a 


pleasure-boating activity in certain 
areas and most certainly will tend to 
in the future if not abated. 


Pleasure boating is sensitive, to wiusable, pollution. 
Bacterial pollution can constitute a hazard to enthusiasts in 
canoes and centre-board yachts, which are liable to capsize. 
Measures to reduce pollution will enhance efforts to achieve 
maximum benefits from the recreational boating potential of the 
Waller Tesources, 


Log driving!) 1s. acdec lining activa ty, 
in the Maritime Provinces and this 
trend is expected to continue. Many 
rivers and estuaries are still used 
for log storage. This use will un- 
doubtedly continue into the foresee- 
able future. 


The only rivers still being driven tomas sctenmieredine 
extent are the Restigouche, Upsalguitch, Benjamin, Tobique and 
Nashwaak, all of which are in New Brunswick. 


The-decline in: log, driving, is due toyunmfavcurapre 
costs when compared with trucking with modern equipment. If the 
indirect costs of log driving were included in the comparison, 
the trend to trucking would be reinforced. Log driving creates 
physical pollution in the form of bark, pieces of wood, dead- 
heads and stray logs, and chemical pollution due to decomposi- 
tion of detritus, and can physically scour and alter the stream 
bed. The accumulations of bark, wood and other debris on the 
beds of rivers used for log driving can impair water quality 
long after the driving has ceased. 
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An important legacy of log driving 
in the Maritime Provinces is the 
large number of small dams remain- 
ing on many of the rivers and tri- 
butaries. 


During the course of the study, it was observed that 
almost every significant river or tributary possesses small 
dams associated with log driving or sawmill operations. Many 
are in a state of disrepair and many are no longer used. Al- 
though many are probably of no consequence, it is clear that 
some represent barriers to anadromous fish and some inhibit 
recreational use of the stream. It has not been possible to 
assess this situation in detail but there is little doubt that 
an inventory should be taken in each province with a view to 
restoring structures that can be gainfully employed and removing 
those that no longer serve a useful purpose and are inhibiting 
beneficial uses. An important start in this direction was made 
by the New Brunswick Department of Natural Resources. The New 
Brunswick survey identified 216 dams in the major river basins 
On ue. province,.of which 35 are in a bad state of repair, 55 
are no longer used for their original purpose and 23 are both 
in a bad state of repair and no longer used. 


Flooding 


Flooding is not a major problem in 
the Maritime Provinces but there are 
a number of places where flooding 
causes significant hardships. 


Flooding in the spring is prevalent in the Saint John 
River Basin between Fredericton and Hampstead (particularly in 
the Maugerville area) and in the Kennebecasis Valley. The 1961 
flood of the Saint John was one of the highest on record and 
resulted in fairly extensive damage, particularly in York County. 
Interval land along the Nashwaak, Petitcodiac and probably other 
streams in New Brunswick is liable to flooding each spring, but 
apparently the damage is slight. 


In Nova Scotia, the watersheds tend to be smaller and 
steeper. Flooding of the better-quality agricultural land along 
the banks of several rivers is common. The lower reaches of the 
Philip, Stewiacke, Salmon-North and LaHave Rivers are partic- 
ularly susceptible. The worst floods are frequently caused by 
a combination of high runoff, high tides and ice jams at tide- 
water. Generally it appears that the value of the damage sus - 
tained is not great but there can be considerable inconvenience 
and hardship nonetheless. 


Flooding does not seem to pose significant problems 
in Prince Edward Island. 


There is a lack of data on flooding and the cost of 
flood damage in the Maritime Provinces. Possibly this reflects 
the relatively minor significance of the problem in a regional 
sense. However, flooding is definitely causing difficulties 
and hardships in certain areas, and the magnitude of the prob- 
lem should be better defined. 


Waste Disposal 


A major proportion of the wastes gen- 
erated by the population of the Mari- 
time Provinces is discharged into near- 
by streams or bodies of water without 
treatment. Important progress has been 
made in recent years in the construction 
of treatment works but much remains to 
be done. 


During the course of the data collection Survevoer me. 
communities having a population of 1,000 or greater, plus other 
small communities within the Study Areas and River Basins were 
covered. Table 1-5 has been derived from the results of these 
surveys and includes treatment works in operation in early 1967 
only. A number have been commissioned since that time. 


TABLE 1-5 


Municipal Waste Disposal, Maritime Provinces, 1966 


New Brunswick Nova Scotia Prince Edward pa UG Me 
Island Provinces 
r 
000 % 000 % 000 
Population known to be 
served by public sewers 
With treatment facilities 63 HOe2 10 13 
Primary* 4 ORG 0 0.0 
Secondaryt 59 9.6 10 ee 
Population known to be 
served by public sewers 
but without treatment 
facilities Zoi 375 370 48.9 
Remaining population# 323 Was: 376 49.8 
Total population IP 1) 0) 150 S00. 0 


1,481 100.0 


is located in rural 


Primary treatment is essentially the removal of solids. 
t Secondary treatments involves bacteriological processes. 


# %It may be assumed that a lar i ini 
be ge proportion of the remainin i 
communities and is connected to septic tanks and DO aT S See 


The tabulated data must be qualified because not every 
community was surveyed. Although it is reasonable to assume 
that most of the communities and virtually all of the popula- 
tion having sewer systems were included, the values shown may 
have been slightly underestimated. 


The proportion of the population known to be served 
by sewers with treatment is still relatively small, especially 
in Nova Scotia. It must be stressed, however, that virtually 
all of the treatment works have been constructed in the last 
ten years and most in the last five years. Studies of sewage 
disposal systems are being intensified with provincial govern- 
ment persuasion and financial assistance. It is a fact, how- 
ever, that there has been far more progress toward sewage treat- 
ment in the smaller communities than in the major population 
centres, where, in quantity terms, most of the wastes are gen- 
erated. This situation may now be beginning to change, as evi- 
denced by the decision of the City of Fredericton to construct 
a comprehensive treatment works and the decision of the City 
of Halifax to undertake a major study of the problem. Needless 
to say, the over-all impression given by the tabulated data 
will change markedly as progress in the larger centres is made. 


In general, the population not connected to sewer sys- 
tems uses septic tanks and cesspools. In a number of areas, 
septic tanks and cesspools function inadequately and nearby 
wells and streams are being contaminated as a result. 


The situation with regard to industrial 
wastes is similar to that of domestic 
wastes. Important progress is being 
made toward the installation of treat- 
ment facilities and the application of 
other techniques such as process changes 
to reduce the quantities of wastes dis- 
charged, but much remains to be done. 


The data collection surveys isolated manufacturing industries 
using 5,000 gpd or 375,000 gal per quarter and considered these 
to be major water-using industries. Most of the larger manu- 
facturing industries discharging significant waste loads fell 
into this category. Based on the information obtained, the 
numbers of establishments with waste treatment facilities are 
tabulated below (Table 1-6). 


The tabulated data do not include plants which are now 
undertaking the construction of treatment works or making pro- 
cess changes to reduce waste loads. In New Brunswick a large 
pulp mill at Edmundston is effecting major changes that will 
greatly reduce its waste load by 1971-72, and a major food- 
processing establishment at Florenceville 1s introducing treat- 
ment to substantially reduce the waste load. A new pulp mill 
at Nackawic which is scheduled to become operational in 1970— 
will employ modern process and treatment technology to minimize 
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its waste discharges. Important steps are also being taken in 
Nova Scotia and Prince Edward Island. 


On the other hand, it should be mentioned that some of 
the industrial treatment facilities included in the tabulation 
involve minimal treatment and some are at present overloaded. 
Many of the smaller establishments discharge their wastes to 
municipal sewers so that the responsibility for treatment and 
disposal is taken over by the municipality. Nevertheless, the 
tabulation does give an indication of the progress to date and 
the magnitude of the industrial waste disposal problem which 
remains. 


As with domestic wastes, most of the industrial waste 
treatment facilities have been introduced in the last few years 
and this must be borne in mind when reviewing these statistics. 


The results of present waste disposal 
practices in the three Maritime Prov- 
inces are shown on Maps 3, 4 and 5. 
Many of the major rivers are polluted 
and pollution of harbours, estuaries 
and inshore waters is widespread. 


The maps are based on subjective judgments of the con- 
dition of the waters. Mining, forest spraying, log driving, 
soil erosion, etc. contribute to pollution but the primary cause 
by far is waste disposal. Introduction of treatment plants 
either under construction or firmly committed will improve the 
Situation considerably, but even after these go into operation, 
the aggregate level of pollution will not be greatly diminished. 
This is not to say that substantial progress has not been made 
inetecent years; it has, but the backlop is great. Because’ of 
the vast quantities of solid wastes discharged over the years, 
recovery may take a long time in many of the larger rivers. 


The cost of the treatment plant is 

only a part, often a relatively small 
part, of the total cost of construct- 
ing comprehensive sewage disposal and 
treatment systems for existing communi- 
ties and industries. 


The problem in many communities is not so much the 
cost of the treatment plant as it is the cost of conveying 
wastes to it. Large communities adjacent to major bodies of 
water invariably have a multiplicity of sewage outfalls. In 
most communities the existing sewer system is combined, i.e., 
carries stormwater as well as sewage. In some parts of the 
Maritime Provinces, particularly Nova Scotia, bedrock tends to 
be close to the ground surface and the cost of installing 
sewers can be extremely high. The prevalence of low-density 
residential areas and strip development poses additional prob- 
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lems. It has been estimated that in Nova Scotia thelcosta0r 
sewage collection averages three times the cost of constructing 
treatment plants and that in extreme cases the ratio can be as 
high as eight to one. To combat the high costs the Nova scotia 
Water Resources Commission has undertaken research into treat- 
ment units suitable for installation at individual outialls on 


the ocean front. 


A similar problem is encountered with existing indus- 
tries, particularly older pulp and paper mills. Whereas the 
drain system and water intake of a new mill can be designed so 
that total water utilization costs are minimized, to achieve 
the same result in an existing mill may necessitate reworking 
the drain system and making other in-plant modifications at much 
prearer overfaliecose. 


PRIORLILES 


In the preceding sections numerous conclusions have 
been drawn regarding the water resources of the Maritime Provin- 
ces and the demands, both present and future, imposed on the 
resource. Two issues deserve particular emphasis. The first 
is pollution. Pollution is a recurring: 1$sue Chiroughoueeto 
preceding sections and indeed throughout the whole study. 
Pollution, which can be defined as an impairment of water qual- 
ity’ which inhibits or precludes beneficial use, 1S a) widespread 
problem, despite the important progress in recent years toward 
control and abatement. The disposal of wastes with inadequate 
or no treatment 1s the primary cause. “Pollutiony tien eNa 
time Provinces has not reached the proportions found in some 
Other parts ot the North’ American Continent, DUC Cit oe ocaanoE 
justify complacency. The quality of the natural enyaronnene = .s 
one of the region's most important assets and one which will 
assume INCreasine Importance in the “future: 


An estimate of the damage costs (benefits foregone) 
of pollution ‘cannot be) made: without. muchimoresdetamledecruay 
but there is evidence» that.1t mays bé? substantialipe (Acetic ocG 
conterence one “Pollution” and, Our Environment imeMongrealaeere 
Was Sugcestedsthatscost, of pollution. offaime water anamso1 eo 
each persone inv Canada 1sS- about. $72: per’ year.) (Beyond =the Wdenti- 
fiable costs are the intangible costs tor society got sthiewcevalua. 
tion or tThéesenyironment - costs which are rewmlectedgo yet tem: wom. 
ing demands of society for clean water, air and more enlightened 
land useé< dhe cost of intensifying pollution-contro) and aoate- 
ment measures will be high and inevitably there will be competi- 
tion With other programs, suchas education and healeh, tor 
scarce public funds. Moreover, the costs may excecadstnucmidcit. = 
fiable benefits an the short term. Inthe lone term. however. 
the benefits will be very great in terms of the growth and wel- 
fare of the region and will, it is suggested, fully justify the 
cost. Because pollution control and abatement must take thee 
place alongside other much-needed programs, the achievement of 


objectives will take time. It is essential nevertheless to es- 
tablish an ultimate goal and set bench marks that will measure 
the rate of progress toward that goal. 


/ The appropriate ultimate goal in the Maritime Provin- 
ces is believed to be the restoration and maintenance of the 
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water resource suitable for the widest range of beneficial uses. 


Interim objectives and priorities will have to be established 
with a view to maximizing the effectiveness of investments year 
by year. Of great importance will be the formulation of long- 
range policies and plans which will lead progressively toward 
the ultimate goal and guide the measures introduced. It is con 
cluded that pollution control and abatement should receive top 
priority in the regional sense. 


_ The second issue of a regional nature which warrants 
emphasis is related to the management, planning and quality of 


service of the public water utilities in the Maritime Provinces. 


In general, it has been found that the problems con- 
cerning utility water supplies are better defined than the prob 
lems concerning pollution and consequently studies of pollution 
problems should occupy greater attention in the future. The 
need for study of the management and planning issues which have 
been exposed is also prominent in the regional sense. 


One general observation regarding studies of water 
resources issues should be made. In several instances, it has 
been found that studies have been too narrow in scope and as a 
result did not permit an adequate assessment of all relevant 


alternatives and all implications of specific courses of action. 


Although it is not always necessary to adopt a comprehensive 
approach it can be essential in many situations. Whenever a 
study is initiated the need for a comprehensive approach should 
be assessed. 


Study Areas 


A total of 36 Study Areas, defined as centres of pop- 
ulation and economic activity, was selected for analysis of de- 
mand and supply. Although not treated in the same depth, Ship- 
pegan and Caraquet have been added bringing the total to 38. 
The Study Areas are shown on Map 2. 


The Areas are listed below, generally in the order of 
the impact of the water resource issues on the communities con- 
cerned: 


Summerside 


Major salt-water intrusion occurs at many of the muni 
cipal and industrial wells in the town of Summerside. Over- 


pumping is evident. Immediate action is needed to eliminate the 


problem. Domestic and/or industrial wastes are polluting both 
Summerside Harbour and Malpeque Bay. Oyster harvesting without 
cleansing has already been precluded in Summerside Harbour and 
further deterioration could impair similar use in contiguous 
waters as well as the recreational use of these waters. Malpeque 
Bay is the prime oyster harvesting area in Prince Edward Island 
and measures should be taken to maintain adequate water quality 
and assess the problem of siltation. 


Halifax-Dartmouth 


The main issues are the selection of thes souncesos 
water supply to meet the future demands of Halifax and the ques- 
tion of urban and industrial development on presently used water- 
sheds. The economics of alternative courses of action point 
clearly to the selection of a staged supply from Lake Major for 
expansion of the Halifax system with the retention of the Long- 
Chain Lake Watersheds unless revenues from their release amount 
to $5. miblions “The introduction of axsupply si ronmlaresMajoum 
involving joint development with Dartmouth, may pose administra- 
tive difficulties: which should be the subject ores tudyeandsneso- 
tiation. “Halifax Harbour and. Bedford Basin, are pollutedmpy, 
domestic and industrial waste discharges, While the discharges 
from the Halifax side are the subject (of “a, study snowebein@ sina 
tiated, “a regional examination of this problem willebesnecescan 


Shippegan 


The water supply situation in the (townlofeshirvnecaie 
serious. “‘Salt=water antrusion has bécomevincreasangly, mone 
severe, in recent years and a temporary system@had to, benuscamm 
1968 to meet the demand. Water demands are predicted to increase 
in 1969 and, even with the temporary system, cannot be met. Ad- 
ditional “sources are needed by April 1, 1969 )Pollutaoneocecne 
harbourvand= inshore waters is also Causing difftcuitiese 


New Glasgow 


Thewprincipal 1ssue in thisyStudy Area asutheanecdmeo 
co-ordinate the water supply systems of the towns of New Glasgow, 
Stellarton, Westville, and Trenton to achieve maximum efficiency 
and economy when upgrading and expanding the supply facilities. 
Pollution is a major problem in the East River below Stellarton 
and along the nearby beaches on Northumberland Strait. 


Shelburne 


The main issue in Shelburne is the need to upgrade 
domestic and industrial water supplies. There is at present no 
public supply system. Comprehensive engineering studies have 
been conducted into the various sources available but the best 
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course of action may depend on the likelihood of Shelburne be- 

coming a growth pole for the fish-processing and other marine- 

Oriented industries in southwestern Nova Scotia. Pollution of 

the harbour is not regarded as serious at present but could be- 
come so unless treatment facilities are installed. 


Cape Sable Island 


The key issue here is the need to upgrade fresh-water 
supplies to the fish-processing plants. Engineering studies 
have been carried out but choice of the best course of action 
on the Island, and in the area as a whole, may be influenced by 
the role foreseen for the Study Area in the expansion and con- 
solidation of the fish-processing industry in southwestern Nova 
Scotia. 


Charlottetown 


The need for an additional source of water supply, as 
weil as an improvement of the existing supply facilities, is the 
prime problem requiring both investigation and action. The prox- 
imity of the three communities comprising the Study Area enhan- 
ces the potential benefits from interconnection of supply facil- 
ities. Domestic and industrial waste discharges are posing a 
thiveat co the tisheries.and.récreational resources of the wateTs 
surrounding the Study Area. 


Sydney 


Undersized transmission and distribution mains, which - 
with age - have become further restricted in carrying capacity, 
have led to inadequate service and a lack of adequate fire pro- 
tection in many areas. Major expansion of water supply facili- 
ties is necessary for the Point Edward Industrial Park and pos- 
sibly for New Waterford and Glace Bay. Pollution is widespread 
in the Study Area; Sydney Harbour, in particular, is seriously 
polluted. The importance and complexity of the area necessitates 
that high priority be given to planning and management issues 
and to pollution problems. 


Campbellton (Including Atholville) 


The existing Campbellton source is capable of meeting 
the forecast demands of the entire Study Area. It is recom- 
mended that the possibility of Atholville purchasing its future 
requirements from Campbellton and sharing 1n the development of 
that source be investigated. Minor modifications to Campbellton's 
distribution system are required and the problem of untreated 
waste disposal into the Restigouche River requires study. 


Truro 


One of the main priorities in the Truro area is the 
emerging need for a major expansion of the water supply facili- 
ties. Significant problems in the area are Tloodiie and atone 
lesser extent, pollution and a lack of fresh-water-based recre- 
ational opportunities. In order to alleviate these problems, 

a comprehensive benefit/cost analysis of providing major storage 
on the Salmon River should be undertaken. 


Arichat 


The need for an alternative source of tresi-wate, 
supply to the fish-processing industries’15 the Key issue 7 eo, 
the incréasing level of pollution in Petit=-de Grate inlet could 
bring about the need for new sea=water intakes to these anduse 
tries; the problems need to be studied inomore detan eee. 
Peters is well located to become a focus for water-based recre= 
ational activities on the Bras d'Or Gakes. 


Bathurst 


The principal issve> in the bathurst;aneay 1s) tne emer 
ging need to expand the water supply systemand Selected new 
source of Supply.” The possibility of Using the Neovo te. 
should be investigated. <A joint development between the City 
of Bathurst and Consolidated Bathurst Co. Ltd. ds a furthers. 
sibility. Pollution in Bathurst Harbour inhibits teercancond: 
and. possibly Other uses, 


Dalhousie 


Management of complex water supply arrangements is 
the principal issue in Dalhousie. The establishment of a prov- 
incially-owned utility to own and operate the supply facilities 
should be considered. The town has a very high per-capita de- 
mand caused by excessive leakage in the distribution systems. 


Lockeport 


Economic development in the area is hampered by a lack 
of fresh water and the pollution of inshore waters. Engineering 
studies into the supply of fresh water have been conducted and 
early development of the recommended source is essential for the 
welfare of the community and its fish-processing industries. 


Investigation of the problems associated with domestic and indus- 
trial waste disposal is recommended. 


Windsor 


Upgrading and expansion of transmission and distrib- 
ution systems are the main problems in this Study Area, notably 
in Windsor. Major opportunities for water supply and recreation 
will be presented by the new reservoir upstream of the Windsor- 
Falmouth causeway. Probable increases in siltation and pollu- 
tion downstream of Windsor require evaluation. 


Newcastle 


The main issue in the Newcastle area is pollution in 
the Miramichi River which is affecting recreation and posing a 
threat to fisheries. The need for future development of indus- 
trial water supplies, and salt-water intrusion into certain 
wells,,;arexalso, significant. 


Saint John 


Pollution is the main issue in the Saint John Study 
Area. Another issue is the possible need to co-ordinate supplies 
to the proposed deepwater port at Lorneville with the city's 
system. Siltation, conflicts in watershed usage and future de- 
velopment of water supplies are also important. 


Moncton 


Planning and management of the extensive resources 
available to meet future demands are important issues in the 
Moncton Study Area. The new reservoir upstream of the causeway 
offers significant opportunities for water supply and recreation 
provided that upstream pollution is abated. Immediately down - 
stream of the causeway, pollution and siltation are increasing 
and posing problems. 


Other Study Areas 


The impact of water resources issues on the welfare 
and growth of the remaining Study Areas is judged to be of lesser 
magnitude. These Areas are listed below: 


Yarmouth 
Bridgewater 
Fredericton 
Lunenburg 
Montague 
Tignish 
Caraquet 
Edmundston 
StTuit of Canso 
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Oe Leary 
Riverport 
Souris 
Belledune 
Mount Stewart 
Amherst 

North Rustico 
Borden 
Georgetown 
Alberton 
Morell 


River Basins 


A total of 22 River Basins was selected oneanaiyeas 
of demand and supply in somewhat less detail than the Study 
Areas. The River Basins and their boundaries are shown in Map l. 


The River Basins are listed below, generablyeinetne 
order of magnitude of the problems and opportunities, srelated 
to the water resource, which have been exposed. 


Sagnte John 


Pollution and ats effects are the key) mssucc inet rc 
Saint John River Basin. In addition to the conflicts between 
pollution and the opportunities for increased use of the river 
fOr recreation; water supply and other devellopments en nenemas 
a conflict. between hydroelectric development and@anadromouse: ton 
runs,  Possitbalitires for economic: development, of =storageuand 
flow regulation in New Brunswick are limited but the need is 
great: Development of the Rankin Rapids»orvitsealternativemthe 
Big Rapids - Lincoln School storage and power project in Maine 
would produce important benefits in New Brunswick. A possible 
pumped-storage site has been identified. _Erosionsecontroleus 
believed to be particularly urgent in the upper portions of etic 
Basin. 


Miramichi 


The main problem is the conservation of water quality 
to maintain the unique fisheries of the Basin while exploiting 
its mineral, forest and recreational resources without altering 
the wilderness character of the watershed. The several aspects 
of this problem include the conflicts between estuarial pow 
tion and fisheries, and between forest spraying and wildlife 
(including fisheries). The allocative procedures used for Spout 
fisheries and the resulting effect on the optimal use of the 
recreational resources need more detailed study. The water re- 
sources are adequate to meet the relatively modest demands of 
population, industry, power, transportation and aor teuLture. 


Restigouche 


Estuarial pollution by population and industry is 
posing a threat to the outstanding Atlantic salmon sport fishery 
of the river and hence the recreational potential. The problem 
needs critical appraisal. Mineral prospects exist in the Basin; 
their development, without adequate control of waste discharges 
could result in similar problems to those encountered in the 
Miramichi and Nepisiguit River Basins. 


Cornwallis 


Pollution and its effects are the main issues at pre- 
sent. Agriculture forms the basis of the economy of the Basin 
and supplemental irrigation on a large scale may take place. 

The suitability of soils in the Basin for irrigation should be 
assessed. The available water resources of the Basin as a whole 
should be adequate in the study period but major development 
could be required. The possibility of diverting water from 
Aylesford and Gaspereau Lakes has been identified but would con- 
flict with the present use or the Gaspereau River for hydro- 
electric power generation. 


Nepisiguit 
The Nepisiguit River Basin has substantial mineral and 
forest 2esources. While it. supports lesser fisheries than its 


neighbouring basins, the maintenance of adequate water quality 
to preserve a suitable habitat for wildlife and aquatic life is 
important. The main sources of pollution at present are the 
population and the pulp mill located at the mouth of the river. 
There, waste discharges inhibit recreation and may be detrimen- 
tal to fisheries. The possibility of opening the upper reaches 
of the river to Atlantic salmon is under consideration. The 
water demands of industry and power are significant in relation 
to the available supply. 


Annapolis 


As with the Cornwallis River Basin, pollution and its 
effects are the main issues. Again agriculture forms the basis 
of the economy of the Basin and supplemental irrigation on a 
large scale may take place. The suitability of soils in the 
Basin needs to be assessed. The water resources available in 
the Basin as a whole appear to be adequate. Two pumped-storage 
hydroelectric sites have been identified and each appears to 
possess a potential for development. 


Bras d'Or Lakes 


The Bras d'Or Lakes are judged to hold great poten- 
tial for water-based recreation and tourism. Efforts to exploit 
this potential and to ensure optimum development should be given 
high priority. Pockets of pollution have been reported, partic- 
ularly at Baddeck, and although minor in extent, should be_ 
abated so as not to jeopardize the potential of the lakes in any 
way. A pumped-storage site has been identified, on ‘the Middle 
River: 


Si. ure rx 


Pollution is the main issue: inthe StCrome haves 
Basin. Despite the introduction of a number of measures to 
abate pollution, it is not clear whether or not one Ob stheyprame 
objectives, namely the restoration of anadromous bash) (uns sae an 
be met. It is possible that, in additom-toyitneatmene om. rie 
sources of pollution, efforts to clean up the existing physical 
degradation will be required. Studies should be undertaken io 
find alternative methods to deal with the bottom sediments at 
less cost than previous proposals. The lakeland complex of the 
upper reaches is believed to hold a good potential for increased 
water-based recreational activities. 


LaHave 


Pollution, flooding, opportunities for istoragende ve la 
opment and flow regulation, and opportunities for water-based 
recreation are the main issues. Pollution abatement measures 
currently being implemented in Bridgewater will go a long way 
toward solving the problem but. waste discharges:iemanating up, 
stream-leave, cause for concern... The opportunities, dom ybow-7cose 
flow regulation of ‘the river, are good... The) condicionsande use] 
fulness of many small dams in the Basin, which may inhibit 
anadromous fish runs and recreational uses, should be investi- 
gated. 


Salmon-North 


Flooding, and to .a Vesser extent, podiut@onmandeaw sak 
of fresh-water-based recreational, opportunities: are mnespiincs. 
pal problems in this Basin. Opportunities. for storage develop— 
ment, which could substantially alleviate these problems, are 
good but appear costly. A comprehensive study of the benefits 
and costs of storage development should be undertaken. 


Petatcodiac 


Problems and opportunities in this. Basin tend to be 
oriented toward the recently constructed Moncton causeway reser- 


voir. The potential benefits of the causeway for water supply 
and recreational use are offset by the reduction in tidal dis- 
placements which has led to increased siltation and pollution 

in the vicinity of Moncton. Pollution upstream of the Causeway, 
which could negate some of the benefits, is cause for concern, 
as is the effect of the causeway on the fisheries resource. 


Other River Basins 


The over-all degree or scale of the problems and op- 
portunities in the remaining River Basins is judged to be of a 
lesser magnitude. These Basins are listed below: 


Philip 
Shubenacadie-Stewiacke 
Avon 

East, Middle, West (Pictou) 
Mersey 

Richibucto 
Magaguadavic 

Medway 

Margaree 

St. Mary's 

Gold 


WATER RESOURCES 

of the 

ATLANTIC PROVINCES 
PART TWO 


NEWFOUNDLAND AND LABRADOR 


PART TWO - NEWFOUNDLAND AND LABRADOR 


1. INTRODUCTION 


The waters of the Island of Newfoundland and Labrador 
remind the observer of Wordsworth's rivers and lakes that were 
'',.. untouched and unbreathed upon ...", for in this vast prov- 
ince of more than 155,000 square miles, with a little over one- 
half million residents, much of the water resource has not yet 
been affected by the activities of man. For centuries, the New- 
foundlander confined himself to the rugged, hard, but rewarding 
life of the sea. However, in recent decades, the progress of 
the technologically~oriented world has not only created a spectre 
of economic and geographic isolation for the "livyers" of the 
seacoasts of Newfoundland, but has also brought an awareness of 
the necessity for achieving economic and social equality with 
other regions of North America. 


This has led the Newfoundlander to consider the natu- 
ral wealth of his province and the opportunity it provides for 
social and economic progress. 


The development of the fresh water resources for hydro- 
electric power, for water supply, and for fisheries and recrea- 
tion has played a major role in the over-all progress of the 
land and its people. The recognition by provincial and federal 
Su (nor ities of the, amportance»of,the fresh, water resources to 
the future development of the province led to the implementation 
of this general inventory and preliminary planning study by the 
Atlantic Development Board. The results of this study show that 
the province's fresh water resources, if properly managed, will 
continue to contribute significantly to its economic development. 


To provide maximum benefit to present and future gen- 
erations, it is essential that a comprehensive approach be taken 
to the development of the province's waters in co-ordination 
with that of its other resources, and in consideration of eco- 
nomic, administrative, social, and scientific objectives. Empha- 
sis should be placed on planning for long-term development so 
that problems can be adequately investigated and not met with 
short-term or ad hoc solutions. In view of the relatively un- 
developed state of the resource, early action will see the prov- 
ince take a lead in resource management over many more affluent 
areas of North America which struggle at great cost to regain a 
resource that has been degraded to a dangerous level in pursuit 
of short-sighted goals. 


During the course of the study, all available data re- 
lated to the water resources of the province were brought to-_ 
gether. These data are documented in the main report consisting 
of eight volumes. This summary presents the highlights and prin- 
cipal findings of that report. 
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The study was initiated to provide InFOLMat Lon Cor as— 
sist the provincial and federal governments ivy planning tie stu 
ture Utilization of the water resource. (It represents the tirct 
stage of a detailed program of water resource development plan- 
ning and embraces the demand, supply and management of the re- 
source throughout the province until 1981 or beyond.) ihe pure 
pose was to identify those areas in the province that now have 
or will have major water problems or substantial water poSssi-— 
bilities and to rank these in order of priority for detailed 
development planning. 


Map 6 is a key reference map of the province outlining 
the River Basins and Study Areas. 


2. HIGHLIGHTS 


This study dealt with the water resources of the Prov- 
ince of Newfoundland and Labrador at two levels. First, the 
general conditions of water availability, supply, and demand 
were investigated for the Island and for Labrador, as a whole; 
and second, regional conditions were examined for important river 
basins and study areas. 


While an exhaustive analysis of available information 
and its further synthesis enabled valid conclusions to be reached 
for most water availability problems, the situation was not the 
same with respect to the water supply and demand conditions and 
related economic data. For these aspects of the study the avail- 
able information was either too general or fragmentary, or of 
dubious quality. A serious effort was made to supplement the 
available data on water demand by means of questionnaires circu- 
lated to the more significant water users followed by personal 
interviews, and in this way some of the gaps were closed. 


Map 7 presents a general picture of the water available 
under average conditions, of the present water use, and of the 
increase in demand which may be expected if the economic develop- 
ment follows the forecasts outlined in the study. 


Natural Water Resources Inventory 


The quantity and quality of the naturally available 
water was studied on the basis of existing data from federal and 
provincial agencies supplemented by a water quality grab sampling 
program carried out during the fall of 1967. 


Surface Water Quantity 


The analysis of the meteorologic and hydrologic data 
indicated that the Island has an average annual precipitation of 
55 inches. With an average annual actual evaporation of 13 
inches, the Island's average annual runoff is 42 inches. 


The maximum flows are almost invariably the result of 
combinations of snowmelt and storms, but in some cases maximum 
levels are caused by ice jams rather than maximum flows. 


The Island is covered by a dense network of rivers and 
lakes, the latter occupying 7.5 per cent of its area. Only three 
rivers, the Exploits, the Humber, and the Gander have drainage 
basins larger than 2,000 square miles, and average flows of all 
Island rivers are therefore relatively small. For the same rea- 
son, and because ground-water supplies to the rivers are not very 
significant, many rivers have extremely low flows or even dry up 
during periods of extended drought. 


The Island can be divided into four principal regions 
having hydrologic regimes which are shown with their principal 
Character ichics iy laud 64. ash. 


TABLE 2-1 
Hydrologic Regions, Newfoundland Island 


West Coast 
Avalon and South and and Great Northeast 
Hydrologic Region Burin Fast Coast Northwest Coast 
Peninsula Peninsula 


Maximum size of 
eagiegt basin 
(sq mi 


Average runoff 
(inches) 40 to 60 


Average runoff 


(cfs/sq mi) B20 et, 4.55 


Minimum daily 
runoff 1/20 years 
(cfs/sq mi)* 


Maximum daily 
runoff 1/20 years 
(cfs/sq mi)* 
)) for basis of 
1 t0.200 Sama SO eto 360 
for largest 
basin in region - 


= Correction for’ Sampling errors not included. 


t Next largest basin - 390 square miles. 


Correlations for hydrologic characteristics sother than 
average runoff could not be developed for Labrador because of 
the scarcity of data. However, from the recorded data at seven 
existing hydrometric stations, it was possible to obtain a celt= 
eral indication of the variation in flow for this area. 


Labrador drainage basins are larger than those on the 
Island. Five rivers have drainage basins of over 4,000 square 
miles, including the 31,500-square-mile Churchill River Basin. 
The area of lakes in this portion of Labrador is equivalent. to 
11.2 per cent of the total area. Because of late snowmelt and 
large natural storage, the relative variation of the flow for 


the larger river basins is smaller than that obsermed anethe cee 
land. 


Since more detailed data are not available, Labrador 


has been divided provisionally into two hydrologic regions, the 
southern and northern, as shown in Table 2-2. 


TABLE 2-2 


Hydrologic Regions, Labrador 


Hydrologic Region Southern Labrador Northern Labrador 


Maximum size of drainage 
basin (sq mi) 31,500 4,806 


Average runoff (inches) 20 to 25 15 to 25 (est) 


Average runoff (cfs/sq mi) TPiLO, hick 1.) to 1.8{est) 


Minimum daily runoff 
1/20 years (cfs/sq mi) Jie 1eSt) ; (est) 


The data for the northern Labrador region were esti- 
mated from the general climatologic data available and hydro- 
logic records for rivers in adjacent areas with similar charac- 
Lelie. ics. 


Surface Water Quality 


From the data available and the estimates, including 
field checks, it was concluded that the quality of surface water 
available under natural conditions on the Island can be charac- 
terized as follows: 


1) The average water temperature ranges from 32 degrees 
in winter to 60 degrees or more in summer. 


2) The turbidity is low, varying mainly between 0 and 5 
units, with occasional excessive values being encoun- 
tered in flood periods, especially in deforested areas. 


3) The colour is slightly excessive, varying generally 
between 10 and 20 units. 


4) The dissolved oxygen in rivers in most cases approaches 
saturation concentration, and in lakes has variable 
concentration with depth, but generally reflects nor- 
mal natural conditions. 


5) The pH is generally low, being less than 6.5 in most 
cases, and not exceeding 8.5 in any of the samples. 


6) The total hardness is normally low, not exceeding 50 
milligrams per litre as CaCOz, except in western re- 
gions where the presence of limestone and dolomite in- 
creases its value to as high as 120 milligrams per litre. 


i), The. total dissolved solids cont eng a1s generally lower 
than 100 milligrams per litre except, tiie same 
areas where the total hardness is higher than normal. 


Some mineralization or eutrophicationl/ Of Cer Carnet i— 
land dakes has. occurred, possibly. through the eitecteotaphasphace 
and nitrate releases from forest fires. Although this situation 
1s; not well documented as yet, visiblewevidenceso Rei topoceuricice 
1S Deine wencountered more: frequenrely. 


Ground Water 


Ground-water availability was studied on the basis of 
geologic information, data on dug and drilled wells, and data ob- 
tained from mines. The information is mainly qualitative ss nee 
accurate well-testing data were practically non-existent spar cic 
ularly an Labradan, 


For the Island, data on ground-water quality under nat- 
ural conditions indicate that the water is generally colourless, 
with low turbidity, and with a large variation in pH (from 5.2 
to 10). The major constituent of dissolved solids is generally 
calcium, with magnesium predominating in some localities. High 
Salinity which may be related to sea-water intrusion was detected 
in a series of wells near the seacoast and in some cases relative- 
ay aabaate ee a Mew lyeWarales 


Withdrawal Water Demand 


The largest withdrawal demand for water on the Island 
is for the pulp and paper industry, and in Labrador it is for the 
mining industry. Similarly, wastewaters from the pulp and paper 
industry are most significant for the Island and those from the 
mining industry in Labrador. This situation is likely to con- 
tinue throughout the study period to 1981. 


The withdrawal demand indicated in Map 7 represents 
estimated present and forecast intake water demand. It should 
be noted that most of the withdrawal intake demand near the sea- 
coast represents depletion of the source of supply since the 
corresponding wastewaters are generally disposed of to the ocean. 


The same pattern will also be maintained generally throughout the 
study period. 


Most of the withdrawal demands are small and unevenly 
dis trabutedeacross the province, reflecting historical develop- 
ment and the character of the resource-oriented economy. 


The following comments are pertinent to present and 
forecast demands: 


ded, Enrichment in dissolved nutrients, but with growing seasonal 
dericiencies in oxygen. 
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1) 


2) 


3) 


4) 


5) 


6) 


7) 


8) 


Domesticl/ and municipal2/ demand were considered to- 
gether. 


The municipal demand includes the commercial and serv- 
ice industry demand related to the smaller industrial 
establishments normally servicing the local market 
only. 


The increase in per-capita demand was related to the 
increase in income which was estimated on the basis 
of the economic studies undertaken. 


The population projection was estimated from past trends 
and economic factors corresponding to assumptions de- 
veloped by the Consultant in collaboration with the 
Board. 


It was assumed that there will be no increases in the 
intake capacity of industries unless major expansions 
take place. This assumption was based on the fact that 
Specific intake water use of existing Newfoundland in- 
dustrissvisirelatively thighsat the present time,” and 
the industries should be able to cope with some in- 
creased production by using reserve capacity and by 
increasing efficiency in water use if necessary. 


In the case of the fish-processing industry, which is 
one of the most important commodity-producing sectors 
of the provincial economy, it was assumed that produc- 
tion concentration in a number of large plants (100 
million pounds input per year or more) will take place 
in line with the prevailing trends in the industry. 


Possible new industries related either to an existing 
resource (cellulose-based textiles) or to developing 

industries (chemical and petrochemical related to oil 
refining) have been considered from the point of view 
of their water resources implications. 


The forecast industrial water demands that have already 
been established for proposed new industries appear to 
be high in relation to those normally required by the 
specific industry types. 


Non-withdrawal Demand 


The principal non-withdrawal demand in the province is 


for hydroelectric power, and the most widespread demand is for 
fresh-water fisheries. The demand for log driving is also sig- 


Ms Water used within the home. 


2/ Consists of residential, commercial, industrial, and public. 


2-0 


nificant in the Island and will probably increase in some areas 
of Labrador in the future. The demand for tourism and recrea- 
tion, although limited, is increasing rapidly and will probably 
continue to do so over the study period both in the Island and 
in Labrador. The water demand for wildlife is limited mainly 
to habitat preservation, although new developments, especially 
for hydroelectric power, pose special problems. 


Hydroelectric Power 


At the present time there are 3U hyvdrocrectita. ees 
having a total of 570 Mw installed capacity on the Island#+’, and 
two plants having a total of 286 Mw installed capacity in Labra- 
dors, Outivof ‘this total; 17 thydroélectrickplantsyeaone ce c= 
land, have installed capacities of less than 5°Mw: 


Power shortages have been recorded»in a fewicases in 
recent years due to, drought conditions, ‘themmosteimpemtane. bern 
that «atithe-Deer Lake hydroelectric plant angie cG-c7 


The following comments are pertinent quo Che ghivarocilec— 
tricscemand tn thes province: 


Ll} Asmimber of existing, .planned> land  poventia yore. 
electric developments involve’ diversions=irom one 
basin to another; representing a depletion wor ithe 
dawer ted enaver si 


2) All hydroelectric developments are operated in con- 
junction with storage, and change the natural regime 
of the Respective rivers, Theslarger golantoea.es cu 
erally operated continuously for production of base 
energy, thus regulating the flow. The smaller power 
plants are operated intermittently) fen peatincwand 
thus increase: the matural variability rofithe st low 
in most cases. 


Fisheries for Fresh-Water-Dependent Species 


Fresh-water fisheries exert a considerable demand since 
virtually all the province's streams are naturally populated by 
valuable species of fish. In this study at was assumedathat) tie 
minimum monthly flow occurring naturally with a probability of 
30 per cent represents the minimum demand for fisheries. Rela- 
tionships were developed for assessing the mean monthly flows and 
their standard deviations, so that the minimum monthly flows with 
a probability of 30 per cent can be computed for any stream on 
the Island assuming a normal distribution for the monthly flows. 
It must be recognized, however, that maintenance of flows near 


Lj hes Bay d'Espoir plant at present has an installed capacity 
of 300 Mw which will be increased to 450 Mw by SL9715 
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the minimum demand level for long periods due to upstream diver- 
sions may adversely affect the fisheries potential of the river. 
Furthermore, it will be necessary to ensure that any flows to 
meet the fisheries demand have minimum quality conditions above 
the tolerance limits for fish. 


Log Driving 


Log driving has been carried out extensively in the 
past on both small and large rivers on the Island, although this 
activity is diminishing with changes in woods operations and in- 
creasing mechanization. Generally log driving requires a cer- 
tain velocity and water depth; and, since in these conditions 
the flow is heavily dependent on local conditions, it is not 
possible to estimate the log-driving demand in terms of flow. 

It may be expected that in the future log driving will concen- 
trate on the larger rivers (Exploits, Humber, and possibly the 
lower Churchill) which are already or soon will be regulated for 
hydro power. This will eliminate many log-driving dams which 
have caused conflicts with other water resource uses in the past; 
particularly fisheries (because of abrasion by logs of the spawn- 
ing grounds), and water quality degradation (because of dissolved 
oxygen reduction through decomposition of bark deposits). 


Wildlife, Recreation, and Tourism 

In the assessment of water demand in the province for 
wildlife, it was assumed that, if water quantity and quality con- 
ditions satisfied fresh water fisheries requirements, they would 
generally satisfy wildlife requirements. There should be no 
significant water resource problems limiting wildlife conserva- 
tion and development on the Island during the study period. How- 
ever, in Labrador, wildlife will be affected by the changes in 
habitat resulting from the development of major storage reser- 
voirs such as in the Churchill River basin. 


At the present time the water demand for recreation and 
tourism is local in character and is limited to a few areas near 
St. John's, Corner Brook, Gander, Grand Falls, and to various _ 
provincial parks. However, this sector of the economy is recelv- 
ing considerable impetus from the expansion of highways, and is 
developing rapidly because of a relative decrease in available 
wilderness areas on the rest of the continent, and to some extent 
because of increases in population, level of living, and leisure 
time. Recreation in the province is strongly related to the 
fresh-water fisheries, and it may be stated that, by satisfying 
the demand for the latter, the former is generally also satis- 
fied. However, recreation and tourism also benefit from the 
stability of levels and flows both on rivers and lakes. In the 
more populated areas such as St. John's, Corner Brook, Gander, 
Grand Falls, Windsor, and Stephenville, and development areas 
such as Come by Chance, these level and flow requirements should 
be considered as part of the demand exerted by recreation and 


tourism. 


Inland Waters Navigation 


Water demand for navigation is generally telated sto 
requirements for channel depth, width, and max imum velocity, and 
cannot be expressed in terms of flow requirements. There is no 
regular commercial inland navigation in the province, and there 


1S practically no likelihood that this will wWeéevelop min ies cr 


HGWever, Chere 15 Some Navigation related Co -l6o-dr1y ine and re- 
Greation tand tourism which its adjusting 2tsSeltetomtunes coud tors 
created by (other uses. 


"Negative" Water Demand 


There are several undesirable seffccts (ot ewaterimimdc 
veloped areas which should be remedied, and these were considered 
a” Negatiy e l-demand onthe nesounce, 


Flooding due to, high river stages .S).2 minom problem 
in Newfoundland. The only recorded case of looding withes tenth 
icant economic effect on-the Island was at. the ;Grnand) balls spapen 
millon the Exploits River and was .causedy bymicemnramns: 


A few cases were identified where economic losses have 
occurred due to intentional flooding of storage reservoirs (e.g., 
Victoria Lake reservoir). Comprehensive long-term planning would 
have allowed these to be identified earlier and at least partial- 
ly avoided. 


The drainage of bogs and marshes to improve agricul- 
tural and forestry conditions is the major “negative't demand). in 
the province. Although there are some 3,900 acres of bogland 
which have been drained for agricultural purposes, at the present 
time there are no known drainage developments for forestry pur- 
poses. The extent of further drainage development for either 
agricultural or forestry purposes is difficult to estimate with 
the data available, but it is not expected to be Signe an 
durinothesaorecast period. 


A few cases of concentration of runoff with LesuLeing 
soil erosion in areas subjected to forest Lives, impropemacoad 
design, and forest cutting were identified during the study. 
These conditions could be reduced by the improved forest manage- 
ment and reforestation practices now being implemented. 


Comparison of Water Demand and Supply 


An inventory of municipal and industrial water supply 


and wastewater disposal systems shows the following (1966 fig- 
ures) ; 


1) Out of 176 communities with populations of 500 or 


more, 51 have water supply systems and 49 have sewage 
Collection Systems). 


2) Out of the total 1966 population of some 493,000 in 
the province, 238,000 persons live in communities 
having municipal water supply systems; of these, 
200,000 are actually serviced by the water supply 
systems. In addition, 224,000 persons on the Island 
and 14,000 in Labrador live in communities with sew- 
age systems. 


3) Over 90 per cent of the systems use surface water as 
a source of supply. These are generally gravity sys- 
tems and, therefore, service pressure is limited in 
some cases. 


4) Supplies from surface water, although generally re- 
quiring chlorination, have a better quality than those 
from ground water. Chlorination equipment in the prov- 
ince is often improperly operated and inadequately 
maintained. 


o>) -dhe, charges.are generally at.a flat rate for residen- 
tial consumers and metered for industrial and commer- 
cial consumers. Expenses exceed revenues by various 
percentages with the difference increasing as commun- 
ityestee,andvsystenm capacity decrease, 


6) In small communities, each houseowner normally has 
developed a dug well for his family's supply. Because 
of improper well construction and adjacent sewage dis- 
posal, many of these wells have water of unsatisfac- 
tory quality 


T)eeAbl but four anland) communities discharge, their, waste- 

waters untreated to the nearest receiving body of water 
and all communities on the seacoast have sewage out- 
falls directly to the ocean. In many instances wastes 
from domestic and small commercial and industrial water 
users which would ordinarily be collected by a munici- 
pal sewage system are either discharged to the sea, 
nearby rivers, or lakes, or to small septic tanks. 
This results in widespread bacteriological pollution 
in many settled areas. This situation has been con- 
trolled in the newer communities of Labrador by the 
installation of sewage treatment plants. 


The total present water usage by municipalities can be 
conservatively estimated at 50 million gpd and is probably lower 
because of low usage in communities without municipal water supply 
systems. The influence of water withdrawal for municipal uses on 
the water resources of the province is, therefore, negligible on 
the regional scale, but may represent significant water resource 
problems locally. 


The inventory for industrial water supply, which covers 
only those industries having their own water supply systems, shows 
the following: 


1) Total fresh-water intake for industrial uses amounts 
to about 150 million gpd, excluding’ the) 305650 opm 
used intermittently at the Price (Nfld.) Pulp and Paper 
Limited mill for wood handling. 


2) Smaller industrial users are at a disadvantage from 
the viewpoint of water supply because of the scale 
erfect of costs... This 1S most perermen. Glos je 
processing industry. 


3)° Water quality’ is” generally acceptable forecs voting 
industrial uses, with some exceptions ain tne ti on-p.o- 
cessing industry caused by bacteriologic (polluczon, 


4) Sea water is normally employed at fish-processing 
plants) as' a coolant “for, the refrigeration compressors 
and’an Several cases for f£luming4s thesis emer mccd 
water in the fish-processing industry sratcecepronltems 
related to the contamination of the Seda swatcr ieee 
intake area by municipal or industrial wastes \in- 
cluding those from the fish-processing plant itself. 


5) Thevdisposal of wastes by industry as9 venerallyecomenc 
nearest receiving water body, Or-the ccean-_switioue 
treatment, except. for the mining industry wire vcr 
erally impounds the wastes’ (taalings) “béfore disposal. 


For the future, the potential water@supply-cnr tics 
land and in Labrador is sufficient to service substantial con- 
centrations of population and industry. However, the minimum 
flows in many of the Island's rivers are so Tow as. tow cau: 
storage and/or diversion to support a significant demand. 


Fortunately, due to the topography and hydrographic 
network of the Island, there are numerous possibilities for stor- 
age and diversion in most of the basins and these have been stud- 
ied for the more critical areas of development. Development of 
storages or diversions should not proceed, however, without con- 
sidering methods of overcoming the conflicts in use which they 
may create, 


=e In-Labrador, the. natural conditions’ are such that the 
minimum flows of many of the rivers could sustain Significant 
increases in demand without storage or diversion. 


Generally, throughout the province, the water quality 
is satisfactory for most uses. Industries and commercial activi- 
ties whose products are sensitive to the colour of intake water 
(fine paper, laundries) will require that this constituent be 
reduced, and in all boiler applications corrosion control as well 
a5 the ‘control of jtotal solids will be necessary.» *Municipa. 
treatment, except for chlorination and occasional Do contra m. 
should not be necessary over the study period (to 1981) ." Iron 
and manganese removal through chemical precipitation and filtra- 


tion may be required in some instances, especially in relation 
to ground water. 


an k2 


NM 
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The opportunity to store fresh water in estuaries to 
meet large demands for fresh water at the seacoast exists in 
many areas on the Island and in Labrador. Possibilities of 
estuarine storage at Come by Chance and Stephenville were ex- 
amined in view of the large industrial complexes proposed for 
these areas. These possibilities do not appear to offer Signi- 
ficant cost advantages over the proposed fresh water supplies, 
and represent a potential problem with respect to water quality. 


Although disposal of liquid wastes to the sea can be 
efficiently carried out through proper diffusion and dispersion, 
appropriate oceanographic studies should be carried out to de- 
vise the optimum scheme considering all local shore uses (in- 


cluding in some areas the potential for the future harvesting 
of shellfish). 


The use of desalinated sea water as a substitute for 
fresh water cannot be considered as a practical alternative in 
the province during the study period in view of its relatively 
high cost. 


Management of the available supply should permit vir- 
tually all demands in the province to be met without undue diffi- 
culty and it is not considered that schemes for artificially in- 
creasing the available water, such as by evaporation control or 
weather modification, would have general application through the 
study period. However, hydrologic forecasting in relation to 
water management could be an important consideration in the 
operation of water resource facilities throughout the province 
to permit optimization of the supply. 


In the main study which is summarized here, cost esti- 
mates have been prepared for various water resources schemes 
whose implementation through the study period should be consid- 
ered. They represent projects for municipal and industrial water 
supply, for municipal and industrial wastewater treatment, and 
for hydroelectric power development. 


3. PRINCIPAL FINDINGS 


POLICY Management and Legislation 


In the Province of Newfoundland and Labrador, indis- 
criminate development of the water resource has been permitted 
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and wastage and misuse of the resource have occurred without prop- 


ér appreciation of the real cost to the.provincesand mi toebucare 
generations. Since the water resources of the province are sub- 
stantial and of. paramount dmportance. to ves fULULe.  cOmprenen. 
sive water resource planning and positive management should be 
undertaken now while the demand on the resource is still ata 
low level and corrective procedures are‘ still possible. 


In the absence of a policy leading to comprehensive 
planning for the water resources of the province, tie. rederal 
and provincial agencies and the private companies with jurisdic- 
tion over water have tended to act untlaterably. = iicwecsmiuing 
lack of co-ordination has contributed! to thewiner! tetenteuscae: 
Ene rres our er 


Policy and Management 


The province, urgently needs a-comprehens Iycmpoll cvs OG 
the tlanagement of its watér resources. Thisupobkicy shoulasnre. 
cognize the multi-purpose nature of the jresource) andsberdesaunca 
to achieve maximum’ benefits for “all users. 


The provincial policy should be founded on the follow- 
Ine Mayol sDLeeccpis: 


1) Ensuring that all uses of the resource are developed 
in a rational and economic manner. 


2) Ensuring co-operation between governments and avoid- 


ing program conflicts in spheres ‘of ‘federal juris- 
CtGrTOn. 


3) Where its control has been invested in any party 
other than a provincial agency, reserving the right 
of the province to examine all development plans 
and make recommendations necessary to achieve the 
over-all development of the resource. 


4) Providing safe water supplies to the province's 
population. 


5) Providing wastewater treatment on a planned and pro- 
gressive basis but as a secondary consideration to 
the provision of water supplies. 


6) Ensuring that the management authority is empowered to 
control the use of the water resource and can finance 
water supply and wastewater treatment facilities. 


7) Ensuring that all significant systems are licensed 
and their users are charged for withdrawal and de- 
gradation on a realistic but fair and equitable basis. 


8) Ensuring that all works carried out under the direc- 
tion or approval of the management authority meet 
acceptable standards. 


9) Gathering data on the resource from federal and pro- 
vincial sources to provide a sound base for long-term 
planning. 


The Government of Canada can assist by developing an 
integrated policy for co-ordination among all federal departments 
concerned with water resources, in order to centralize assistance 
to and co-operation with the province in water resource develop- 
ment. 


Legislation 


The Water Resources and Pollution Control Act 1966-67 
of the Province of Newfoundland and Labrador (the Act) gives 
legislative authority for the development of a comprehensive man- 
agement plan. However, the enforcement of a management plan is 
limited by Section 17(2) of the Act which exempts several major 
areas of water usage from its jurisdiction. These exemptions 
concern hydro power rights assigned to the British Newfoundland 
Corporation Limited and the Newfoundland and Labrador Power Com- 
mission, and ore tailings discharges in Labrador. Such specific 
exemptions should be removed or modified in order to allow man- 
agement planning to be effectively implemented. 


Under Section 20(1)(q) of the Act provision for licens- 
ing withdrawals of water should be clarified to ensure that li- 
censing covers degradation and the return of wastewater to the 
resource. Under Section 23 the powers to construct, take over, 
operate, and manage waterworks should be expanded to include 
wastewater collection and treatment facilities. 


Management Instrument 


The implementation of the water resources management 
policy of the province should be the responsibility of the New- 
foundland and Labrador Water Authority (the Authority) as estab- 
lished under the Act. The Authority will need its own staff to 
develop and implement its programs as soon 4s possible, utilizing 
personnel from existing departments and employing outside serv- 
ices for its non-repetitive programs. Professional staff even- 
tually needed will include - among others - economists, lawyers 
and accountants, as well as engineers. 


Water Availability 


The Province of Newfoundland and Labrador is one of 
the best endowed areas of Canada insofar as availability of fresh 
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water of good quality is concerned. The average runoff (42 inches 


per year on the Island) represents one of the highest figures re- 
corded in Canada. The water is generally distributed favourably 
in relation to development possibilities, so that if properly 
managed, sufficient water is available over the study period to 
1981 to meet the foreseeable requirements for the expansion of 
industry, recreation, forestry, fisheries, and wilddife, as well 
as for human comfort and health. 


Many small basins of the Island have relatively low 
dependable flows and will require the development of storage re- 
servoirs and/or diversions to satisfy large water demands. How- 
ever, the potential for storage dévelopmenteas= soodminumosteares- 
of the province, 


The lack of underground storage on the? dsiand limges 
the development of ground water in most areas to the supply of 
small demands. Practically anywhere in the province a supply of 
ground water of reasonable quality and in sufficientsquantrty co 
service individual houses and’ municipalities as largetas 4s) 000 
tO,-2,000 persons can be developed. 


For most of the smaller communities the cost of water 
could be decreased if ground-water sources were developed on a 
more efficient basis than has been done to date. Current prac- 
tice places too much emphasis on the bedrock as the water source 
and much more advantage should be taken of the ground-water capa- 
bilities of the surficial material: \This\réquires areatcassia.: 
in wellivdritlang? as well as hydrologic*®adyace. 


For the evaluation of water resource development pro- 
grams and the granting of licences for various usesuateismes= 
sential that the province encourage the collection and analysis 
of additional data relating to water availability (quantity and 
quality) by federal agencies now carrying out data collection 
programs in the province, including: 


1) The expansion of the existing climatologic and hydro- 
metric networks in accordance with the planning guide- 
lines suggested in this report, together with more 
detailed analysis to evaluate more specifically the 
future requirements for the networks. 


J pethe review of hydrologic records to correct for errors 
due to incorrect interpretation of changes in storage 
and in ice conditions, and a review of the hydrologic 


studies for the Island on the basis of these correc- 
E10OnS:. 


5) The upgrading of the hydrologic studies for Labrador 
after additional data have been gathered from the ex- 
panded hydrometric network. 


4) The eventual expansion of the hydrologic network to 
lakes and marshes. 


5) The measurement of suspended sediments. 


6) The establishment of a ground-water hydrometric net- 
work, and the reassessment of the conclusions reached 
in this study using the data from this network. 


7) The substantial expansion of the water-quality network 
including the examination of estuaries and areas of 
waste disposal to the sea, and the reassessment of 
water quality on the basis of results obtained from 
this network. 


Water Supply 


Lack of adequate and safe water supplies for about one- 
half of the population is a potential hazard to the public health 
and is one factor contributing to lower and more restricted lev- 
els of living than those in other areas of Canada. 


The provision of water supply and distribution systems 
for all communities of over 500 persons, including extensions 
within currently serviced municipalities, represents an estimated 
capital investment of some $95 million. 


The unit cost of water supply and waste treatment in- 
creases rapidly when the community size falls below 2,000 per- 
sons. For a community of 500, the estimated cost per gallon for 
a community water supply is 2 to 2.5 times that for a community 
of 2,000 persons. Population relocation in larger municipalities 
could therefore result in significant reductions in waterworks 
and pollution control investment. Further economies could be 
achieved by combining municipal and industrial schemes to reduce 
unit costs, or by the development of regional water supply schemes. 
However, even with these economies, it is apparent that the cost 
of providing a complete community waterworks system, if borne 
entirely by the consumer, could result in a charge to him that 
would exceed the limit of his ability to pay for that service, 
and some form of subsidy may be required. 


In many areas such as Topsail-Seal Cove it, The St. 
John's Study Area (Map 16), there are potential hazards to the 
public health from the contamination of existing individual or 
private wells, and action in providing improved water supplies 
is urgently required. For those communities whose size remains 
at 500 or less, it is obvious that a community water supply sys- 
tem will be difficult to justify financially. However, satis- 


factory individual well supply systems can be developed and their 
contamimmation avoidededf the anstallation eo Peticsers) sceitcwms 
placed under rigid control and inspection. 


Based on present economic forecasts and assumptions, 
the capital investment for water supplies required for planned 
major industrial development on the Island at Come by Chance and 
Stephenville and extensions to the Price and Bowaters pulp and 
paper mills is estimated at $10.2 million. This represents a 
Very low Unit cost Of water, of as laotle as" timecwecctusmpe. 
L000 scaldons swith the system fully utalizede 


If it is to deal effectively with problems of water 
supply, the Newfoundland and Labrador Water Authority should give 
early COmsideLat ron to: the foliowime steps: 


lL)" To establish a program of providing Gentrai wacer soup 
ply and distribution systems for those mumter palate. 
or Communities whose populations exceed s00vincluding 
those municipal areas where the existing system serves 
OM ae poregi1on? OL che populatron- 


2) To take over and operate all’ water supply systems in 
both incorporated and unincorporated communities, as 
a means of improving operating efficiency and standard 
Ofeseryvaces 


5) Where, for public health or other reasons s aiteismmeces= 
sary to provide water supplies to communities of less 
tham’ 500’ persons, to build and operates the: tacmaunes 
on behalf of the responsible department. 


4) When requested and when such action is considered bene- 
ficial because of economies of combined use, to take 
over or build and operate water supply systems for in- 
dustries. 


5) To base priorities for installation of water supply 
Systems on benefit-cost criteria, taking due account 
of antangible factors such as public healthy 


6) To give careful consideration in all water Supply sys- 
tems to the possible development of ground water as a 
cheaper alternative to surface water sources. 


7) As a means of reducing the investment in water supply 
and distribution systems, to develop programs which 
take into account plans for concentrating populations 
in larger centres, and to direct planning toward de- 
veloping ground-water supplies, grouping industries 
and municipalities in combined and regional supply 
schemes, reusing water in industrial PEOCESSes tere. 
The use of sea water for cooling, fluming, and fire 
protection should be given greater consideration in 
future developments in the province. 
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8) To prohibit any activity which would endanger the 
quality of the fresh water resource at the intake 
areas of potable water supply unless adequate meas- 
ures are taken to protect the supply. The multiple 
use of water supply reservoirs should be permitted 
only if justified by benefit-cost analyses. 


9) To require standby equipment at all chlorination in- 
stallations in the province. This will avoid a de- 
terioration of the water supply in the period between 
the breakdown of equipment and its repair. 


10) To make a precise determination of municipal water 
demands according to use and for various types and 
sizes of communities in the province. 


Water Quality 
Quality Degradation 


Water quality degradation by industrial and domestic 
wastes is widely tolerated and is causing serious conflicts with 
fisheries, recreation, and tourism in the St. John's area, the 
Exploits River, the Churchill River, and the Humber Arm. Further- 
Nore. the qualaty of the supply to existing or potential down- 
stream users is directly affected and, in some instances, is pos- 
ieee tiireat to the health of the general ‘public. 


The permissive attitude to water quality degradation 
by both government and citizens alike has resulted in an eventual 
cost of correction for which there is currently no planned finan- 
Citige  Ihis attitude has permitted resource users, particularly 
industry, to ignore the need to protect the resource by water 
reuse and conservation and the control of wastewaters. Unless 
action on pollution abatement is taken soon, efficient use of 
the water resource in many areas will become severely restricted 
and the cost of effecting adequate pollution control will become 
EXCESSIVE. 


Primary treatment (flocculation and sedimentation) © 
should generally be sufficient to reduce the strength of the in- 
dustrial and municipal waste discharges to inland waters to a 
satisfactory level through the study period to 1981. With the 
exception of certain communities such as St. John's and Botwood, 
it should be possible to control pollution along the seacoast 
during this period through efficient diffusion and dispersion of 
effluent from properly located marine outfalls. Ground-water 
pollution could be controlled through improved practices in the 
installation of wells and septic tanks and the siting of solid- 
waste disposal areas. 


The total investment to provide municipal wastewater 
treatment plants for eight communitiesi/ where pollution prob- 
lems appear severe would be $15 million. To this must be added 
the cost of installing or modifying collection sewers. 


An expenditure of more than $18.5 million would be re- 
quired to effect even a minimum level of pollution control sO ¢ 
major areas of industrial and mining waste discharge in the prov- 
i Z 
ince.4 


Water Quality Control 


To provide direction to its pollution control program, 
the Authority should establish a system of water quality stand- 
ards’ in relation to the uses of the province!s tresiie2ndminscnerc 
waters. Under its over-all resource management policy, it should 
be possible to determine the priority of spending needed to main- 
tain these standards. 


Where wastes are discharged which degrade the waters 
below the required standards, charges could justifiably be levied 
dgainst users to assist in defraying eventual’ cost of treatment. 
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Industries producing toxic or other objectionable wastes 


should ‘be encouraged to carry out research into their processing 
methods in order to minimize pollution of the waters @eccivang 
their wastes: 


Adequate quality control could. best be: achtevedwitathe 
Authority were "fo assume direct responsibility fomptiemconstrucG. 
tion. and operatzon of ail pollution control facalinemes einer uc 
ing those now privately owned. 


Discharge of municipal and industrial wastewaters to 
the sea without significant treatment may be permitted provided 
the point of discharge is carefully selected. The selection 
should be based on oceanographic studies to ensure that adequate 
dispersion and diffusion are attained and that other local uses 
are protected. All systems should be designed so that future 
treatment can be reasonably incorporated. 


Highly complicated and automated systems of pollution 
control should be avoided wherever possible due to the diffi- 
culty of readily obtaining parts and service personnel in the 
widely scattered communities of the province. Primary treatment 
or oxidation ponds should be given every consideration as accept- 
able treatment methods for the short term. 


1/ St. John's, Corner Brook, Grand Falls-Windsor, Bishops Falls, 
Botwood, Buchans, Norris Arm, Dunville. 


2/ Exploits, Humber, Churchill River basins, Burin Peninsula. 


The full effects of insecticide spraying on the envi- 
ronment, including the water resource, have not been established. 
Spraying in connection with forestry or other activities should 
be carried out only after careful investigation. 


Non-withdrawal Use 


Hydroelectric Power and Storage 


Development for hydroelectric power generation has 

been accepted as a paramount use of the water resource virtually 
without regard to other actual or potential users. As a result, 
the real costs and benefits to the province for the development 
of hydroelectric power schemes have not been properly evaluated 
and conflicts have occurred with other water users. For example, 
diversions for hydroelectric power have conflicted with fisheries 
development plans on the Exploits River, and resource conflicts 
are inherent in the proposed Terra Nova hydro development. Con- 
versely, while conflicts exist with other water uses, significant 
benefits have resulted from improved flow regulation in some areas. 


Stage II of the Bay d'Espoir development will be com- 
pleted by 1971 bringing its installed capacity to 450 Mw. During 
the study period to 1981 further development of hydroelectric 
power on the Island will be limited to additional units at Bay 
d'Espoir and possibly other schemes developed for peaking power. 
Base load energy will be supplied from either hydroelectric gen- 
eration in Labrador or from new Island-based thermal generation 
including the 300 Mw Holyrood plant due for completion in 1971. 
These developments will change the operation of existing small 
plants on the Island. Many of the older, smaller hydroelectric 
plants will probably be closed down during the next few years 
and storage reservoirs at these plants could then be utilized for 
water supply or recreation. 


The Cat Arm River hydroelectric scheme is the most 
attractive scheme for development of those identified during this 
study and has a minimum of water resources conflicts. The esti- 
mated capital cost of installing 120 Mw at this site is ee 
million. 


A few pumped storage sites are available on the Island, 
particularly in the Great Northern Peninsula, but their develop- 
ment is not considered likely during the study period. 


In Labrador, hydroelectric power development will con- 
tinue for export from the province, for service to the develop- 
ing local economy, and for transmission to the Island. Apart 
from the Churchill River, several other Labrador rivers have ex- 
cellent hydroelectric potential, including the Eagle, the Canal- 
riktok, and the Naskaupi. However, the proposed diversion to the 
Upper Churchill watershed would significantly reduce the poten- 
tial of the Naskaupi River. 


The Authority should undertake an investigation in 


association with the Newfoundland and Labrador Power Commission 
and the private power companies to resolve existing conflicts 
in use related to hydro development. 


1) 


2) 


3) 


ty) 


5) 


All hydroelectric schemes proposed by the Newfoundland 
and Labrador Power Commission, or by the private com- 
panies with rights to develop power in the province, 
should be thoroughly examined topidenti sy possi bp temcon. 
flaicts with other uses such 4s disheriec store 1 
recreation, and tourism. ‘The assignment of Costs and 
benefits for any modifications to the schemes which 
would change the basac cost of power Shouldmbesneco— 
tiated between the Authority and the utility concerned. 


A program should be established in co-operation wee 
the British Newfoundland Corporation Limited (Brinco) 
to determine the undeveloped hydroelectric spouciciar 

of Labrador, especially in the southern tecgion sen: 
program would determine the availability of local power 
sources for future industrial developments and identi- 
fy potential contlicts with other watersuserpseas ea 
basis for comprehensive resource planning. 


To complete the inventory of “hydro (power poten tia letos 
the Island, the Newfoundland and Labrador Power Com- 
mission should carry out more detailed investigations 
to assess the economic viability of “thes tomlonims 
schemes: 


Cat Arm 

Upper Humber River 

Main River 

Star Lake 

Hinds Brook 

Western Brook Pond (pumped storage) 


These investigations should take into account the 
System requirements, transmission costs, and the re- 
quirements of other water users. 


Consideration should be given to alternative uses of 
storage at the existing small hydroelectric schemes on 
the Island (less than 5,000 hp) in the light of present 
power costs and developments. 


Flooding of commercial forest areas by hydroelectric 
or other storage reservoirs should be SUDVeEC Umeor Din on 
approval by the Authority, and the possibilities of 
clear cutting should always be investigated. 
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Log Driving 


Log driving, although apparently on the decline, has 
created problems for fisheries and other users due to flow var- 
iations and bark deposits, particularly in the basins of the 
Humber and Exploits Rivers. Conversely, log-driving capabilities 
on smaller rivers have been restricted by the river barriers and 
flow control associated with hydro power developments. In the 
future log driving will tend to concentrate on the three larger 
rivers, the Exploits, Humber, and possibly the Churchill, which 
are, or soon will be, regulated for hydro power. 


Whenever comparisons are being made by pulp and paper 
companies between alternatives of log transportation, the dele- 
terious effects of log driving on water quality and the river 
flow regime should be carefully considered. The transportation 
by pipeline of pulpwood in the form of chips should be investi- 
gated. This method of transportation would exert less demand 
on the water resource, and should be considered in future con- 
struction or modernization programs. 


Recreation and Tourism 


Incvegsed Wise Of Natural resources in ‘the province ‘for 
recreation and tourism will continue and will have some direct 
effect on the pattern of the present non-withdrawal uses for 
hydroelectric power, log driving, and waste disposal. The care- 
ful and well-planned development of fisheries for fresh-water- 
dependent species and the protection of wildlife are essential 
to achieve maximum benefit from the development of recreation 
and tourism for both the residents of the province and for visi- 
tors. 


The development of fisheries, wildlife, tourism, and 
recreation are closely related and are dependent on the quality 
and quantity of the water resources. The Authority should recog- 
nize the needs of these non-withdrawal activities and incorporate 
them in its over-all planning. 


Regulation and Control 


For the protection of the resource, the Authority 
should immediately undertake the licensing of all significant 
users of shore, surface, or ground waters in the province in re- 
spect of withdrawal, non-withdrawal, and return rights. Users 
who withdraw less than 2,000 gallons per day according to the 
Authority's best estimate could well be excluded from licensing 
requirements. 


Regulations (under Section 20 of the Act 1966-67) are 
needed to govern to following: 


1) The application and granting of water-use licences 
and all related charges. 


2) The design, construction, and operation of private 
and public water and wastewater facilities, including 
the provision for the Authority's approval and inspec- 
eon. 


3) The location, design, and construction of ground-water 
withdrawal systems, including the related licensing 
of all well drillers and the inspection and approval 
of their work by the Authority. 


4) The design and construction of wastewater outfalls 
into shore waters, including estuaries. harbours, 
and embayments with provision for their approval and 
inspection by the Authority. 


5) The standards of quality of all Water Supplmes incenced 
for human consumption and’ the provision for \vesutar 
quality inspection by the Authority Or the Vrovancias 
Department of Health. 


Financing 


Expenditures in excess of $105 million have been fore- 
cast as necessary to adequately supply water to that portion of 
the unserviced population residing in Communities. of UUmCu orc. 
and to potential new industries. An ddditional lexpencueuucea 
excess of $33 million would be required to control the more sig- 
nificant, efirects of wastewater discharges occurranye tc, cncevate. 
Yesources Of the province at this time. [tis theretonesia. 
cumbent upon the province to determine as Soon as teasiple sine 
rate of annual spendine that can be’ directed? to water suppi.. 
wastewater control, and resource management by the Authority, so 
that a long-term implementation program can be developed. 


the Authority’ should include; within 1ts policy, o1 
licensing, a basis of charging for the effect of use on the quan— 
tity and quality of the resource. These degradation charges 
should be established by determining the effect of each use on 
the resource through diversion and energy loss, as well as physi- 
Cal, Chemical, and brological degradation. 


Charges should be established and licensing commenced 
now to provide funds which will assist the Authority in finan- 
cing its extensive program. Charges to existing users should be 
initiated at a portion of the normal charge, increasing annually 
until the full rate is reached. These charges would be made 


directly against a municipality, industry, or other major user 
operating its own system. 


Where a water supply system is taken over or provided 
by the Authority, the customers should be Yequitred *tospavwe ora 
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least some portion of the cost of the direct service, as well as 
some portion of the cost of degradation. By the inclusion of the 
degradation assessment, the Authority should agree to protect the 


user from any further responsibility for the effects of waste- 
water discharges. 


Where the municipality or the industry maintains now 
or constructs later, its own water supply system, a bulk charge 
should be levied for the cost of degradation representative of 
the cost of wastewater treatment which would eventually be in- 
stalled by the Authority. The payment of these charges should 
protect the user from further responsibility in relation to water 
degradation. 


The scattered population distribution and relatively 
low income levels within the province may well require that 
charges established on a provincial basis be modified through 
subsidy for implementation in certain localities. 


Planning 


The existing climatologic, hydrometric, and water-qual- 
ity networks in the province, particularly in Labrador, are in- 
adequate to define the characteristics of the resource at a level 
required for detailed water resource planning. Systematic col- 
lection of data on ground water and suspended sediments does not 
exist and is’ also required. 


The examination of selected river basins and study 
areas for development possibilities and conflicts in water use 
has identified four regions which immediately require comprehen- 
sive planning. The study of the areas is essential to develop 
solutions to existing conflicts and plans for water resources 
management in the regions. The regions, in order of priority, 
ace: 


1) Exploits River Basin 
a St. John's Study Area 
a4 Churchill River Basin 
4) Humber River Basin 


The Authority should request the Lieutenant-Governor 
in Council to appoint in each of these four regions Local Advi- 
sory Boards under subsection 5(4) of the Act 1966-67. All juris- 
dictional levels and types of water users should be represented 
on these Boards, which would be responsible for giving the Author- 
ity assistance in developing comprehensive water resource plans 
for the regions concerned. 


Exploits River Basin (Map 8) 


In the Exploits River basin comprehensive planning 
should include the following major considerations: 


1) 


2) 


3) 


4) 


5) 


A critical review of the water quantity and quality 
requirements of present and potential users and the 
optimum methods of obtaining them. 


Investigation of the location, costs and benefits of 
providing additional storage in the upper portion of 
the basin to offset the serious water resources con- 
flicts which have been accentuated through recent di- 
version from the watershed. 


Optimum methods for waste treatment Ine respeeteo, spulp 
and paper effluents and mine tailings. 


An economic appraisal of the possibilitreseoGe ulcer 
hydroelectric development, including the replacement 
Of outdated facilities, and théeirr “errecusonwotniermses. 


Wegeneral appraisal of the “CCOnOmiCS Of mai shcmlece 
tourism, recreation, and wildlife development in the 
basin through federal and provincial ageneiesecon— 
cerned... This apprazsal should recommendeactioumue 
avoid the loss of anadromous fish (e.¢ 1. ssalmo) mer 
the Exploits River due to rise 3m pollution el eve le 
following the diversion of flow from the Victoria 
and Ulovds (Rivers Comtne White Bear hivew rasan. 


ot. John's and Environs Study Area (Map 16) 


In the St. John's Study Area comprehensive planning 


should consider the following: 


1) 


2) 


3) 


4) 


The eventual provision of adequate municipal water sup- 
plies and sewerage systems for all communities in the 
study area with populations over 500. “Ie construc— 
tion of these systems could be déferred if the stand- 
ards of construction and operation of existing pri- 
vately-owned wells and septic tanks were improved. 
Regulations to cover this should be instituted ac)soon 
as possible, along with a technical advisory service. 


Present discharges of untreated wastes to the fresh 
water resource should be studied carefully and con- 
1rols#instituted to protect public health. 


Pollution of the Waterford River and the Quidi Vidi 
Lake complex should be reduced to restore the recrea- 
tronaluse of these waters: 


The use of water from Bay Bulls Big Pond as a source 
of supply for the City of St. John's should be con- 
sidered as an alternative to the development of a high 
dam diversion on the Broad Cove River. 


5) 


6) 


7) 


In conjunction with the installation of residential 
water meters in St. John's, an investigation should 
be undertaken to determine the water rate structure 
that will encourage a reduction in average per-capita 
water demand. 


A regional water supply system should be established 
to serve the residential development extending from 
Topsail to Seal Cove. This recommendation should be 
given immediate attention in view of the potential 
health hazards reported in the area. 


Relatively large quantities of water are stored at 

the six hydroelectric generating stations in the study 
area. The use of these waters for industrial purposes 
should be considered at such times as the generating 
stations cease to operate, or earlier if satisfactory 
arrangements can be concluded with the Newfoundland 
Light and Power Company Limited. 


Churchill River Basin (Map 15) 


In the Churchill River basin, comprehensive planning 


should include the following major considerations: 


1) 


2) 


A detailed inventory of all natural resources in the 
basin should be completed. Particular attention should 
be given to’ hydroelectric energy, minerals, forestry, 
fisheries, and wildlife. A complete picture of the de- 
velopment possibilities and problems is essential to 
planning the harmonious development of these resources. 


The re-examination of the tailings disposal system by 
the iron ore industry with a view to reducing pollution 
of the Churchill River headwaters. The future use of 
the area for fisheries and recreation and tourism may 
be seriously affected by this pollution because the 
toxic characteristics of these wastes may destroy the 
environment of the resource. Action should be taken 
before it bécomes impossible to protect this environ- 
ment. 


Humber River Basin (Map 9) 


In the Humber River basin comprehensive planning should 


include the following major considerations: 


1) 


A preliminary water quality survey of the Humber Arm 
to assess the extent of pollution from the pulp and 
paper mill wastewaters, and - if necessary - means of 
alleviating it. 
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2) The assessment of long-term plans for forestvexploita- 
tion and related activities in the area. 


3) An analysis of the development possibilitaes for erecre- 
ation and tourism and related fisheries and wildlife 
development. 


4) Provision of adequate water supplies for the rural pop- 
ulation. 


Other Basins and Study Areas 


Proposed courses of action concerning water resource 
problems disclosed in other river basins and study areas, ranked 
generally in order of priority, are as follows: 


1) South Coast River Basins and 


Bay d'Espoir Study Area (Map 10) 


a) <A program for assessing the actual hydrologic 
conditions in the area affected by the shydroelec- 
tric development should be prepared and implemen- 
ted. River and precipitation gauges should be 
installed at all diversion points and neal the 
mouths of the White Bear and Grey rivers. These 
installations will enable calculations of the ac- 
tual loss of energy at the hydro, planes jon; cic ux] 
ploits River and the actual compensation flows re- 
quired for Atlantic salmon in the White Bear and 
Grey rivers, as well as extending basic hydrologic 
knowledge of the region required tor the uinplemen- 
tation of a water resources Management, plan. 


b) <A water resources management plan should be pre- 
pared to reduce the conflicts of interesa between 
fisheries, wildlate, and hydvoelectric ipower. cana 
to take maximum advantage of the tourism and fish- 
eries potential si. ther co rons 


c) The potential water supply for industries ana the 
supporting services available in the Bay di Espo 
area should be considered in the selection of loca- 
tions for new industries requitingse1enitieane 
amounts of water. 


d) Investigations should be carried out to ensure 
that proper disposal of wastewater in respect to 
oceanographic conditions can be achieved so as to 
avoid unnecessary shore pollution. 


2) 


3) 


a) 


b) 


Terra Nova River Basin (Map 11) 


Industrial development should be discouraged in 
this basin, and emphasis should be put on forestry, 
recreation and tourism, wildlife and fisheries de- 
velopment. 


The full implications of the proposed hydroelec- 
tric scheme, which involves several diversions and 
reservoirs and will consequently affect the fish- 
eries, forestry, and wildlife resources of several 
adjacent basins, should be determined. A water 
resources management review should be carried out, 
in advance of a decision to proceed with the hydro 
development, making a careful evaluation of all 
factors. This will avoid the necessity for ad hoc 
solutions similar to those required in the Exploits 
basin. Full attention needs to be given to the 
potential conflicts of interest between log driving 
and fisheries, should forest exploitation recur in 
tie” Passi, 


Consideration should be given in the water resources 
management study to the possibility of enlarging 

the present boundary of Terra Nova National Park to 
include Terra Nova Lake and the area along the main 
Taver sten irom the take’ £o° the river mouth... This 
Part Of the basin, could then be included in the re- 
creation and tourism development plans of the Na- 
tional Park. This would bring an Atlantic salmon 
river into the park boundary, provide a large fresh- 
water lake with sandy beaches in the park area, and 
enhance development opportunities in the west end 

of the park. In addition, houses in Terra Nova 
village could be acquired to provide additional 
accommodation for park visitors. 


Gander River Basin and 


Gander-Glenwood Study Area (Map 12) 


a) 


b) 


Development of the basin for use by anadromous and 
fresh-water fish should be continued since con- 
flicts of interest with other users are minimal 
and will continue to be so in the future. 


In addition to the development of the basin for 
fisheries, efforts should be directed toward de- 
veloping the area for recreation and tourism, tak- 
ing advantage of the existing transportation net- 
work and water resources. 


The quality of water for domestic purposes should 
be monitored throughout the basin to classify all 
sources of potable water, to identify potential 
problem areas, and to provide background data for 
corrective action. 


4) 


5) 


6) 


Cat Arm River Basin (Map 155: ) 


a) 


b) 


The hydroelectric potential in this basin should 

be considered for future development and more de- 
tailed studies carried out to assess this potential. 
These studies should be carried out in conjunction 
with a complete assessment of other natural re- 
sources to permit integrated resources development 
in. the. area. 


A recording rain gauge should be installed in a 
representative location in this basin to comple- 
ment the automatic river gauge recommended earlier 
in this study and aianstalled by thesGanadaPepart— 
ment of Energy, Mines and Resources in 1968. 


Pipers Hole River Basin (Map 14) 


a) 


b) 


The provincial government in co-operation with 
interested federal agencies should establish guide- 
lines for forest management and fish and wildlife 
conservation in the basin. 


The effects on the area downstream of the diversion 
of the upper area of the Pipers Holle River proposed 
for the Terra Nova hydro power development should 
be ascertained. 


Come By Chance and 
Environs Study Area (Map 17) 


a) 


b) 


Cc) 


d) 


The study area is served by excellent road and 

rail facilities: and has» potentialjeharbourmssices 

on Placentia Bay. Further industrial development 
im the area should besactively, encouragedmtoncom- 
plement, that already undertaken... souch development. 
however, cannot be unlimited in view of the rela- 
tive lack of large. quantities: ofe water 


In view of the importance of the Come By Chance 
RiVer as. a source of water to the ~industriaale com. 


plex, a recording flow gauge on the river should 
be anstalled. 


in the region of Placentia and Dunvible | surrace 
waters suitable for recreational use should be de- 
veloped. In addition, surface waters and their 
drainage areas required for potable water supplies 
should be delineated and protected to maintain 
water quality. 


Large volumes of industrial and municipal waste- 
waters are to be discharged to the Bay in this area. 
Careful oceanographic studies should therefore be 
carried out to evaluate the adequacy of diffusion 


and disposal in the sea, or the requirements for 
treatment of such wastes. 


7) 


8) 


9) 


Burin Peninsula Study Area (Map 18) 


a) 


b) 


This area has limited natural resources and lacks 
major water supply sources. Because of this, the 
area should not be assigned a high priority with 
respect to the establishment of a water resources 
management plan. 


Steps should be taken to preserve Freshwater Pond 
for recreational use. 


Stephenville and 
Environs Study Area (Map 19) 


a) 


b) 


To ensure a satisfactory quality of raw water, 
further settlement without adequate domestic waste- 
water treatment in the catchment areas of the water 
supply serving the town of Stephenville and the 
former Ernest Harmon USAF base should be prohibited. 
If this cannot be accomplished, it will be neces- 
sary to treat all potable water derived from these 
drainage areas by filtration as well as chlorina- 
tion in order to ensure water of acceptable bacte- 
riological quality. 


Wastewater from industrial development in the 
Stephenville area, with the exception of cooling 
waters and wastewaters containing no organic pol- 
lutants or settleable solids, should be discharged 
to the sea (St. George's Bay) rather than to Ste- 
phenville Pond. Wastewaters conveyed to the sea 
for ultimate disposal should be discharged in such 
a manner that adequate dispersion and dilution can 
be achieved. 


Bonavista Study Area (Map 20) 


a) 


b) 


Settlement in the Bonavista study area outside the 
municipalities of Bonavista, Catalina, and Port 
Union should be discouraged. 


Individual dug wells and septic tank systems in 
the study area should be brought up to acceptable 
standards. Construction of new wells and septic 
tank systems should be regulated to ensure compli- 
ance with acceptable standards. 
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PART THREE - THE LEGAL FRAMEWORK 


1. INTRODUCTION 


The basic legal framework of water resources in the 
Atlantic Provinces was developed by the English courts over the 
centuries in settling disputes between individual litigants. 
This is the common law background. The common law of England, 
along with the few operative British statutes in the field at 
the time of settlement, were adopted as the rule of decision in 
the colonies that later became the Atlantic Provinces, with such 
modifications as were felt by the judges to be suitable to the 
Situation and conditions of these colonies. The common law is 
not a static system and was molded both in England and in the 
colonies to meet changing societal needs. Moreover, colonial 
statutes at times made minor changes to the common law. 


The common law has made some marked distinctions bet- 
ween the rules applicable to water, depending on the way in 
which it is found in nature. One clear distinction is between 
watercourses, such as rivers, streams and lakes, which flow in 
a fairly regular manner in channels between banks that are more 
or less defined, and surface and ground waters, those accumula- 
tions and flows of water not sufficiently large, defined or 
permanent to constitute a watercourse. The waters of the sea 
that wash the coast have their own special rules and will be 
discussed in that connection. In this study, then, waters have 
been classified as watercourses, surface waters, ground waters, 
and coastal waters. In addition, interprovincial and inter- 
national rivers will be discussed in separate sections. Parts 
of the law respecting coastal waters also apply to tidal streams 
and lakes and, for convenience, will be dealt with under water- 
courses. It may be noted, too, that the law applicable to 
artificial watercourses is that of surface waters, except where 
the watercourse is permanent, when the law respecting natural 
watercourses is applied. Finally, underground watercourses are 
generally subject to the same laws as watercourses on the sur- 
face but there are serious difficulties in establishing that 
subterranean waters are in fact watercourses. 


When Nova Scotia and New Brunswick joined Upper and 
Lower Canada to form the Dominion of Canada in 1867, the pre- 
existing water laws in these provinces, in common with other 
laws, were continued, subject to their being modified, repealed 
or replaced by other laws by the appropriate legislature. The 
same provision was adopted when Prince Edward Island and, later, 
Newfoundland joined the union. The appropriate legislature 1s 
determined by reference to the appropriate heads that divide 
legislative power in Canada between the federal and provincial 
legislatures. This constitutional division of authority, so far 
as it applies to the law of waters, will be examined before. 
turning to the framework of the law of waters in the Atlantic 


Provinces. 


op 


2. THE CONSTITUTIONAL POSITION 


General 


The principal bases for federal legislative power over 
waters may be found in the preamble to section 91 (the ''Peace, 
Order and Good Government" clause), and the following specific 
headss)s Sections 91(1A) (public property) iol CA meisiericc 
91(24) (Indian Jands)’, 91(27) “(criminal aw), 20 29)) ands 2Gr) 
combined (works and undertakings extending beyond a province, 
and works declared to be of general interest by the federal par- 
liament) , 92 (agriculture), and 132 (the: Empire ‘treaty clause, 
In legislating within its sphere, the federal parivanen@iias 
paramount power; whenever federal and provincial legislation 
overlap, federal legislation prevails. 


The principal bases for provincial legislative power 
over water may be found in Sections 92(5) (public lands), 92(8) 
(municipal institutions), 92(10) (local works and undertakings), 
92(2)) Cincorporation of companies) ,. 92( 1S) “Cpropertyandiciys 
rights), 92(16) (local or private matters) ands Gage teuces, 
Some of these constitutional heads of power affect many aspects 
of water development, and require some brief exposition before 
proceeding to the functional implications of the division of 
legislative power. 


Particular Powers 


‘Peace, Order <nd, Good Government!’ 


The ''Peace, Order and Good Government" clause, along 
with thepclosingswords;of Section 91 of thei BUN; Ae Net wappecd 
to have been intended as a residuary source of legislative power. 
In fact this residuary role has been confined by judicial inter- 
pretation to matters that by their naturel affeet: Canada generally 
or go beyond the concern of any: one: province.) | Imthemtieldson 
water law, the reference Re: Offshore Mineral Rieohts of British 
Columbia held that the federal parliament had by virtue of this 
clause jurisdiction over the offshore resources off British 
Columbia. Again relying on this clause, the courts have deve- 
loped an "emergency power''; consequently if a health crisis 
developed from water pollution or other cause the federal par- 
liament would have legislative powers respecting the matter. 
For most purposes, however, the provincial powers over property 


and civil rights and local and private matters have served as 
reSiduary clauses. 


Public Property 


Section 91(1A), which gives the federal parliament 
exclusive power over its public property, is a most important 
source of federal power in relation to the development of water 
resources. In the first place, the federal government may do 
whatever it wishes with its property. Accordingly, where it 
owns land it may develop any water or water powers connected 
with it, and make any legislation concerning that property even 
if such legislation would ordinarily fall within provincial ambit. 
So long as it retains title, the federal government may lease 
the land and control its development, including the development 
of any water in or on the land. What is more, provincial legis- 
lation does not apply to federal property, so that the develop- 
ment of water on federal lands is free of provincial regulatory 
control. This federal exemption from provincial legislation, if 
widely interpreted, could raise most serious problems where pro- 
vincially authorized works on provincially or privately owned 
lands affect the flow of water on federal lands. 


Though the federal government cannot compulsorily 
acquire land, except for purposes falling within its ordinary 
legislative powers, there is nothing to prevent it from using 
its money to buy land and other rights for the management of 
water; for public money, too, is public property which the fede- 
ral government may use as it wishes. 


In addition to the property the federal government may 
have acquired by purchase, expropriation or otherwise, under the 
B.N.A. Act the provinces transferred to the federal government 
a number of assets relating to its legislative powers. The 
B.N.A. Act was later made applicable, with modifications, to 
Prince Edward Island, and express provision was made for the 
transfer of similar assets by Newfoundland. Some of the assets 
thus transferred have direct reference to water resources. These 
assets include canals, including connecting lands and water power, 
public harbours, aids to navigation, and river and lake improve- 
ments. 


The Federal Spending Power 


The fact that money is public property considerably 
strengthens the federal government's power in the field of water 
development. Thus it may promote the development of water 
resources by means of grants to individuals, private organizations, 
municipalities or the provinces. And it may influence the 
direction of such development by attaching conditions to the 
grants. But, while it can influence, it cannot regulate water 
development by means of this "spending'' power. Among other 
limitations this implies, it means that the provinces, within 
the areas of their legislative competence, could regulate water 
resources in such a way as to frustrate federal initiative in 


water development. The federal government may also promote the 
development of water resources by lending; this power may be 
somewhat broader than the spending power, for a debt owing to 
the federal government is property and federal legislative power 
may be exercised over it. 


Defence 


The federal parliament's power over defence under 
Section 91(7) of the B.N.A. Act probably authorizes it to do 
anything for that purpose, including the development of water 
and water works ordinarily falling within provincial competence. 
This would include the compulsory taking of land, which is in 
any event provided for by Section 117 of the Act. Parliament 
could not under the guise of legislating respecting defence, 
however, take jurisdiction over water development generally and 
would probably not attempt it. It is well to remember, however, 
that once the federal government has legitimately appropriated 
land for a purpose, it becomes public property and it may use 
it as it Sees fit. 


Criminal Law 


Under Section 91(25) of the B.N.A. Act, the criminal 
law power, the federal parliament may prohibit the pollution of 
water and enact other prohibitions for the protection of public 
health. But criminal law being essentially prohibitory, the 
federal government could not set up administrative controls or 
other regulatory powers relating to pollution. 


Extraprovincial Works and Undertakings 


By the combined operation of Sections 91(29) of the 
B.N.A. Act, works and undertakings connecting the province with 
other provinces or extending beyond the limits of a province 
come within federal legislative power. Among matters relating 
to water, canals and lines of ships are expressly named. It 
would also appear to include water distribution systems situate 
partly in one province and partly in another province or a 
foreign country. It would also include undertakings for hydro- 
power development and distribution connecting two or more pro- 
vinces or extending beyond the limits of a province; this would 
apply to hydro-electric power developments wholly within a pro- 
vince if the connecting power distribution system is in substance 
an extraprovincial undertaking. 


The Declaratory Power 


In addition to jurisdiction over extraprovincial works 
and undertakings, Sections 91(29) and 92(10) of the B.N.A. Act 
read in conjunction, give the federal parliament power to ex- 
tend its legislative power over any work, though wholly situate 
within a province, by declaring it to be for the general advant- 
age of Canada or of two or more provinces. This could be exer- 
cised in respect of works related to the development of water 
resources. The exercise of the declaratory power raises politi- 
cal issues of great importance, however, and in recent years it 
has been rarely exercised. 


Agriculture 


Section 95 of the B.N.A. Act gives the federal parlia- 
mant and the provinces concurrent power over agriculture, and 
expressly provides that in case of conflict federal law prevails. 
Though agriculture has been strictly limited to matters of direct 
relation to, or concern with, agricultural operations, it would 
certainly appear to comprise marshland reclamation and irriga- 
tion. 


Empire Treaties 


Section 132 of the B.N.A. Act gives the federal govern- 
ment all power relating to the obligations of Canada under a 
treaty of the British Empire. The power is most important 
because it underlies federal power over a number of important 
water treaties, notably the Boundary Waters Treaty, which pro- 
vides a framework of laws governing the international and bound- 
ary waters of Canada and the United States. Apart from its 
power under such treaties federal jurisdiction over international 
and boundary waters remains unexplored. Section 132, however, 
applies only to Empire treaties, not to treaties negotiated by 
Canada. The federal government has power to negotiate treaties 
for Canada, and on ratification such treaties apply to Canada 
under International Law, but incorporation of their provisions 
as part of the law of the land must be done in accordance with. 
the ordinary division of power between the federal and provincial 
governments. There is no legislative power respecting treaties, 
as such, apart from Empire treaties. The provinces may enter 
agreements with other states and implement them in the exercise 
of their ordinary legislative powers. 
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Provincial Powers 


As already mentioned, provincial power to legislate 
respecting property and civil rights, and local or private 
matters -in effect constitute a residuary legislative power and 
under these a province may, in relation to water development, 
exercise inter alia, jurisdiction over water supply, power 
development, water conservation, flood control, pollution and 
recreation. Subsidiary sources of provincial power include 
their control over municipalities (to which they may delegate 
any provincial powers such as the provision of water supply), 
over local works and undertakings, for example, dams, bridges, 
intraprovincial lines of ships, and over agriculture which, 
subject.to federal legislation, gives them control over irriga- 
tion and marshland reclamation. The provinces’ authority 
enables them to expropriate land within their territories for 
any purpose, even without compensation, though the courts would 
lean against interpreting legislation as permitting compulsory 
taking without compensation. 


Another important provincial power is Section 92(5) 
giving the provinces power over the management and sale of public 
lands. As im the case of federal jurisdiction ovyereits paler. 
this enables a province to do anything in respect of its lands 
that a private person may do, and to enact legislation ein regard 
thereto. This permits it entry into what otherwise might fall 
exclusively within the federal domain. In relation to water, 
for example, a province may deal with fisheries or improve 
navigation: on its lands. This is, of course; “or ther michesc 
importance because the public domain is vested in the provinces. 
It is, however, Subject to overriding federal legislation. 


In common with the federal government, the provinces 
also exereuse “spending”: and “lendine” powers.” This, permucs 
the provinces to exercise influence, for example by scone trond 
grants, over areas of federal concern, such as the development 
of fisheries and the improvement of navigation. 


Functional Description of Constitutional Problems 


The foregoing constitutes a brief introduction sto 
several of the major sources of federal and provincial consti- 
tutional power. The implications of this constitutional division 
of power may perhaps best be seen by looking at the matter in 
functional terms. 


Navigation 


The control of navigation falls within the federal 
power under Section 91(10) of the B.N.A. Act to regulate navigation 


and shipping. The head comprises power to regulate navigation 
to improve the navigability of water and to prevent the erection 
of works that might impede navigation, either absolutely or on 
condition of obtaining a licence or permit. Though there may be 
room for some doubt, it would appear that the federal government 
may expropriate for navigation purposes, but the power could not 
be used as a cloak for permitting expropriation of even closely 
related works. Any attempted use of the navigation and shipping 
power to effect other purposes, such as hydro-power development 
or flood control, would probably be kept within a very narrow 
ambit. It seems clear, for example, that works in navigable 
waters for power development alone could not be justified under 
this head. In fact, though the federal parliament has ample 
discretion to decide what works may be necessary to improve 
navigation, there is no reason to believe that these works might 
be used for purposes such as power development, however conven- 
lent this might be. It may be, of course, that works for the 
improvement of navigation, for example, by means of storage, 
might incidentally serve to control flooding as well as to 
improve navigation, but it is doubtful if the navigation and 
shipping power could be much more extensively used as a lever 
for federal exercise of jurisdiction over flood control. In 
such areas federal-provincial cooperation seems called for. 


The regulation of navigation being in the federal 
parliament, the provinces are incompetent to authorize inter- 
ferences with navigation, even in the absence of federal legis- 
lation. They can, however, authorize the construction of works 
that would interfere with navigation and incorporate companies 
for the purpose, but in the absence of federal permission such 
works would be subject to removal by the federal or provincial 
Attorney-General or anyone seeking to exercise his right of 
navigation. It follows that works falling within provincial 
competence - for example, hydro-electric power development - if 
constructed in navigable waters may require authorization from 
both provincial and federal authorities. 


Finally, it might be mentioned that while legislative 
power over shipping and ferries is vested in the federal par- 
liament, the provinces may incorporate and regulate intraprovin- 
cial lines of ships and ferries, subject to their complying with 
federal navigation laws. 


Fisheries 


Section 91(12), ''Sea Coast and Inland Fisheries", 
gives the federal parliament general power to regulate fishing, 
including the establishment of licensing schemes and closed 
seasons and making provision for the preservation of fisheries; 
it would include power to prohibit pollution for the purpose. 
It should be observed that the power is limited to fisheries; 
It does not include the regulation of fish as an article of 
trade. However, a provision preventing the possession of fish 
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as ancillary to the regulation of the fisheries, for example, 
in assisting to maintain closed seasons or a prohibition to 
catch certain fish would certainly be valid. 


Section 91(12) is intended to give legislative power, 
not property rights. Accordingly, while the federal parliament 
may, in regulating fisheries, serously affect property rights - 
for example, by prohibiting a landowner from fishing on his 
land - it cannot legislate respecting his property rights as 
such - for example, by giving a federal licensee exclusive power 
to fish on another person's land unless, at least, this can be 
justified as in some way benefitting the fisheries. This may 
lead to the belief that expropriation cannot be justified under 
the fisheries power, but the probability is that federal expro- 
priation for this purpose may be justified if shown to be neces- 
sary for the effectual exercise of the power. 


On tidal waters there is a public right of fishing 
that overrides any private right of fishing, so that federal. 
power may be exercised without regard to rights of property in 
fishing. This is limited to ordinary fishing.) Frshang with 
weirs and other instruments requiring the use of the solum re- 
quires the permission of the landowner, whether this be a private 
individual or a province. 


The provinces: do not have: authority) to) gecisiacemmes. 
pecting fisheries in a general sense. But the provinces have 
considerable power over their own fisheries. Provincially-owned 
land, like privately-owned land, carries with it the right to 
fish in any waters thereon. Subject to complying with federal 
laws respecting fishing, therefore, a province may exercise) this 
right and permit individuals either by lease or permit) topuse 
the right subject to such terms and conditions as it sees fit 
to impose. It may also do this by legislation as an aspect of 
legislation respecting the management of provincial lands. The 
federal and provincial legislation may exist concurrently, but 
where there is conflict federal legislation will prevail. As 
already mentioned, provincial property rights may extend into 
tidal waters, and where use of the subsoil is required for cer- 
tain types of fishing, for example, oyster fishing, the provin- 
ces may make provision by legislation to lease areas for con- 
ducting such fisheries. In some cases, however, the provinces 
have transferred to the federal government the administration 
of provincially-owned oyster beds. 


Floating 


It is not clear which legislature has the power to 
regulate the right to float logs, as distinguished from the right 
of navigation, though such authority as there is indicates the 
provinces can do so; they may certainly incorporate companies 
for the purpose. But where floating is conducted on navigable, 
not merely floatable rivers, the federal parliament can regulate 
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it as an aspect of navigation. Possibly provincial laws respect- 
ing floating would apply on such rivers, subject to being over- 
ridden by conflicting federal legislation 


Flood Control 


ome Flood control projects fall generally within the pro- 
vincial sphere. Federal works for the improvement of navigation 
may, of course, incidentally result in the control of flooding, 
but it 1s extremely doubtful if the navigation power may be 
exercised to foster flood control measures except as a necessary 
adjunct to improved navigation. On its own lands, however, it 
would appear that the federal government could erect flood con- 
trol projects, though it could be argued that this was not really 
legislation respecting public property unless the lands them- 
selves benefitted. The declaratory power could, of course, be 
atthe to bring in flood control projects withing the federal 
sphere. 


Pollution 


A province may control the pollution of water, whether 
this be in connection with municipal water supply, running 
streams or surface and ground waters as well as tidal waters 
within the limits of the province. 


The federal parliament may prohibit pollution under 
its criminal law power, at least where it would constitute a 
danger to public health. Criminal law, however, gives no regu- 
latory powers. The federal parliament also has jurisdiction to 
prevent pollution for the preservation of fisheries and in the 
interests of navigation and shipping. The latter power would at 
least encompass the regulation of ships disposing of deleterious 
matter in waters. In any event, the federal parliament would 
have power to regulate pollution, within the limits permitted 
by international law, in areas of the sea falling outside the 
limits of the provinces. It probably has some jurisdiction over 
pollution in international streams to meet its obligations to 
other countries, and it may have power over pollution of inter- 
provincial rivers where pollution in one province deleteriously 
affects persons in other provinces. Again, there seems no doubt 
of the federal parliament's power to regulate pollution in nati- 
onal crises. Finally, some Empire treaties may impose respons1- 
bilities on the federal parliament to prevent pollution. 


Water Supply 


Power to make laws respecting the supply and distribu- 
tion of water, whether for domestic or industrial purposes, 


generally lies with the provinces. This includes control of 
pollution, chemical treatment, fluoridation and the like. The 
provinces must not, however, interfere with the nublic wighke of 
navigation, federal public property and Indian lands, and valid 
federal legislation within its own fields, for example, prohi- 
bitions against pollution, but the area of provincial control 

is obviously wide. Federal legislative power would appear, how- 
ever, to extend to water supply systems crossing interprovincial 
and international boundaries, as works connecting one or more 
provinces or extending beyond the limits of the province. Works 
on international rivers might also be subject to the provisions 
of the Boundary Waters Treaty implemented under section 132 of 
the B.N.As Act. Finally; of.course, federal "eranes-singaice ay 
be used as an incentive for the construction of water supply 
systems. 


Sewage Disposal 


This, too, generally falls within provincial compe- 
tence, subject to federal laws within its fields. Among the 
areas of federal competence that may be relevant there are 
federal laws against pollution, justified as criminal law or as 
laws relating to fisheries where sewage is dumped in streams. 


Power Development 


Power development generally falls within provincial 
responsibility. But it must be remembered that the provinces 
cannot interfere with the public right of navigation or federal 
laws respecting navigation, so federal permission will be 
required on. navigable rivers. The federal pariganenc! 1574150 
permitted to: protect the fisheries, and thereby interferes with 
provincial power development. 


The federal government, has full. discretionetowuse ats 
lands as it wishes, so it could develop power on its own lands. 
It may also have jurisdiction over international and interpro- 
vincial rivers under the ''Peace, Order and Good Government" 


clause. It certainly has jurisdiction, through the International 


Joint Commission, over certain obstructions on international 
rivers by, Vartue, of the; Empire treaty. clause, 


One head of jurisdiction that may give the federal 
parliament considerable scope over power development is that 
over works and undertakings connecting a province with another 
province or extending beyond the limits of the province. Even 
though the works used for power development may be wholly situ- 
ate within a province, they may become connecting works by vir- 
tue of their relation to a power distribution system that is 
interprovincial or international in scope. 
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Finally, power works situate wholly within a province 
may be brought within federal jurisdiction by a parliamentary 
declaration that the work is for the general advantage. But 
the serious political problems this raises make it unlikely that 
it will be exercised unless, at least, there already is consi- 
derable federal involvement in a development - for example, a 
power development closely associated with a work for the improve - 
ment of navigation. 


Irrigation 


Irrigation would appear to fall within Section 95 of 
the British North America Act (the agriculture power) giving 
the federal parliament and provinces concurrent power. But 
federal legislation prevails in case of conflict. Thus, the 
federal parliament could authorize irrigation works depleting 
the flow of a river in such a way as to interfere with power 
development or municipal water supply. 


Reclamation 


Land reclamation, if for agricultural purposes, is 
subject to similar considerations as irrigation. 


Recreation 


Recreational uses of water also fall largely within 
provincial control, though this power must be exercised subject 
to federal regulation within its own sphere, particularly in 
relation to navigation and fishing. Moreover, in areas of the 
sea outside the limits of the provinces, federal legislation 
alone would apply. 


Multi-Purpose Development 


Multi-purpose development falls largely at least with- 
in provincial competence, though if navigation or fishing is 
involved federal participation will also be required. Reclama- 
tion for agricultural purposes would seem to fall within the 
concurrent power over agriculture. In other cases, even where 
multi-purpose development or reclamation extends to areas in 
two provinces, it still falls largely within provincial compe- 
tence except where interconnecting works and undertakings are 
involved or the spending and declaratory powers are used. 
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Federal-Provincial Cooperation 


Federal-provincial cooperation will on many occasions 
be required for a full and rational development of water resources. 
This can, of course, be done by concurrent action of federal and 
provincial authorities, each in its own sphere, even without any 
formal understanding. For example, a province may empower a 
company to build a hydro-electric power or other project in 
navigable waters, but permission to obstruct such waters must be 
obtained from the federal authorities. 


Again, administrative convenience may dictates theguse 
of a single official to enforce or administer both federal and 
provincial laws relating to the same subject matter. For example, 
a province may assign to federal fishery officers the task of 
enforcing the laws relating to provincially-owned fisheries. 

Such cooperation may also take place at a more highly developed 
level. Though delegation of legislative power between the 

federal parliament and the provincial legislature is impossible, 
it is possible for one level of government to delegate executive 
and administrative authority (including the making of regulations) 
to administrative agencies created by the other level of govern- 
ment, such as, for example, the federal delegation of powers to 
provincial motor carrier boards over extraprovincial carriers. 


Cooperation between the federal and provincial govern- 
ments may take place by the transference of all or part Ot eOirea:s 
control over public property. For each level of government has 
legislative and administrative power over its public property. 
One example of a partial transfer of such administrative autho- 
rity is the delegation by some provinces to the federal autho- 
rities of the power to issue leases of oyster beds belonging to 
the provinces. A more far-reaching example is provincial ex- 
propriation of lands and their transfer to the federal govern- 
ment for the development of national parks. 


3. WATERCOURSES 
Classification 


; The rights relating to rivers, streams, lakes and other 
bodies of water may be divided under three heads: (1) public 
rights; (2) riparian rights; and (3) rights associated with 
ownership of the bed. 


Public Rights 


Classification 


_ By public rights are here meant rights belonging to 
the public generally, not rights belonging to governmental bodies, 
though such bodies may, of course, own rights in the same way as 
individuals or private corporations, There are three public 
rights to water: (1) the right of navigation; (2) the right of 
floatability; and (3) the right of fishing. 


The Public Right of Navigation 


In England the public has a natural right to navigate 
in tidal waters, but though non-tidal streams may be de facto 
navigable the public has no right to navigate on them, except 
as authorized by statute or immemorial custom or unless the 
owner of the bed has dedicated the stream or other body of water 
as a highway. Courts in the Atlantic Provinces have for long 
assumed that the rule is the same there, but the point never 
appears to have been squarely raised. In other parts of Canada 
the rule is that if waters are de facto navigable, the public 
right of navigation exists there, whether the waters are tidal 
or non-tidal, and it is accordingly probable that the law of the 
Atlantic Provinces may be held to be the same as in other parts 


of Canada. 


Whether the requirement that water must be tidal to 
be open to navigation by the public is accepted or not, it is 
not sufficient to give the public the right of navigation that 
the water be tidal; it must also be navigable in fact, though 


there is a prima facie presumption that if water is tidal it is 
navigable. The question whether water is de facto navigable is 
one of fact to be determined by an examination ot all the cir- 


cumstances of the case. 


The right of navigation is similar to the public right 
of passing and repassing on a highway. It includes all rights 
necessary for the full enjoyment of this right of passage, such 
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as the right to pass, to anchor and to moor, and to remain for 

a reasonable time for loading and unloading. But the rights to 
anchor and to moor must not be taken to give a right to ground 
on the foreshore when water has receded or to moor at a private 
dock without the owner's consent. Public harbours have been set 
aside to enable persons navigating to land. 


It must be underlined that the right of passage afforded 
by the right of navigation does not authorize the doing of acts 
inconsistent with the rights of the owner of sthe pedwonmoumocuc. 
persons except as may be necessary to its exercise. 


The right of navigation is not extinguished by the 
formationvof ice in winter, though 10 25, ‘oftwcourgermrend rea 
more difficult and sometimes physically impossible. Accordingly, 
navigation may be carried on by breaking or crushing athiesicesor 
cutting a passage through it, even though thepice pe lhongesmce 
the owner of the bed of the water, for the right of navigation 
is paramount. A person exercising such right must, however, do 
S0.With due jregard for ithe rights of others. 


All members of the public have equal rights to navi- 
gation, but each must do so in a reasonable manner so as not to 
interfere with the equal right of others. What is reasonable 
usually 1s dependent on all the circumstancesvot, the case gnc 
1s evident that in enjoying the right it 1s permissipbleutossnter- 
fere to some ‘extent with rights of others; but Such interrterence 
must be reasonable. 


Finally, 1t. should be mentioned: that, the lricngsicea 
paramount one; whenever it conflicts with the rights of the 
owner of the bed or of a riparian owner 1t wild prévasl cote. 
the right has been interpreted so as to be capable of accommo- 
dation with other rights. Thus it must be reasonably exercised, 
and it requires more than negligible interference to convince a 
court. that the right has been interfered with. « Aeaineecomamison 
extent at least, other countervailing, public «benefits wills 
considered. A court would not, for example, enjoin the cons- 
truction of a wharf if on balance it improves navigation at a 
port, and a similar approach may possibly be taken to a bridge 
over navigable waters. 


Nothing short of legislation can take away the public 
right of navigation. Accordingly, a crown grant of the bed of 
a stream does not interfere with the right. It exists no matter 
who owns the bed. The federal parliament is the appropriate 
legislature to pass laws respecting navigation, and many provi- 
Sions have been passed respecting the right. Among these is the 
Navigable Waters Protection Act, which requires the approval of 
federal authorities for the erection of works that may interfere 
with navigation, and provides for the removal of works built 
without such approval. It also establishes a procedure empcwer- 
ing the Minister of Public Works to remove wrecks and other 
obstructions from navigable waters. Finally it authorizes 
regulations respecting ferry cables and Swing and draw bridges. 


The Public Right of Floating 


Somewhat similar to the right of navigation is the 
public right to float logs and other property on navigable and 
floatable streams. There is no general right of floating in 
England, but from economic necessity New Brunswick courts deve- 
loped the right. The courts of Newfoundland also recognized a 
Similar right, but the common law was not developed there because 
general legislation was passed recognizing the right, and there 
are a substantial number of statutes giving a right to float to 
various companies as well. In Nova Scotia, the right was created 
by statute, but the statute was repealed by the Water Act of 1919. 
Replacing this general right of floating is a procedure in Sec- 
tion 3 of the Water Act whereby persons may be authorized by the 
Minister of Finance and Economics to use watercourses for such 
purposes and on such terms and conditions as are deemed proper, 
including terms that the person so authorized shall compensate 
any person whose rights may be injuriously affected. Other pro- 
visions give many of the subsidiary rights developed at common 
law in New Brunswick. There are also a number of other Nova 
Scotia statutes giving particular rights or affecting certain 
aspects of floating. The right was never developed in Prince 
Edward Island. The following discussion is, in strictness, 
applicable only to New Brunswick, but the general statutory right 
in Newfoundland is very similar, and subject to modifications 
made in granting particular rights, it would have considerable 
relevance to Nova Scotia. 


A floatable stream is one that is not navigable in the 
strict sense but is navigable by canoes and other small craft 
and is capable of floating logs and other property. A stream 
capable of being so floated is subject to the public right of 
floating. Whether a stream is or is not floatable is a question 
of shent. 


To give the public the right to float, it is not necessary 
that a stream be floatable at all times; the right may exist 
even if it only has the capacity to float at freshet times. 
Probably, too, like the statutory right in Newfoundland, the New 
Brunswick courts might hold that the public right exists when a 
stream is made floatable by penning water back for a time by 
means of a dam, at least where the stream is floatable at cer- 
tain times. In any event it is clear that in exercising the 
right to float, a person may go on riparian land when necessary 
to remove logs that have been cast on the shore. 


As in the case of navigation, all have equal rights to 
passage for their logs and other property, and so each person 
exercising the right must act with due regard for the similar 
rights of others. Unlike the right of navigation, however, the 
right to float is not paramount; it does not prevail over the 
rights of the owners of the bed and bank but is concurrent with 
them. One who floats logs or other property down a stream must 
do so in a reasonable manner interfering as little as possible 
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with the rights of landowners along the stream, and if he injures 
the property of a landowner the onus is on him to show that his 
conduct was reasonable. 


Riparian owners must on their part exercise their 
rights sovas to hinder as little’ as possible persons floating 
logs on the stream. For example, a person who owns the bed of 
a stream has a right to dam the stream, but if it is floatable 
he is under an obligation at common law to provide sluiceways 
or other reasonable means to allow logs and timber to pass. 
Obviously, however, the exercise by a landowner of his rireht ste 
build a dam will affect the flow of the water and consequently 
log driving operations. It follows from the fact that the rights 
to build a dam and to float are concurrent that a person driving 
logs must submit to a reasonable measure of inconvenience and 
expense resulting from the altered flow of the river resulting 
from the erection of the dam. 


If the right of passage on a river is blocked, a per- 
son driving logs may remove the obstruction as in the case of 
any other public nuisance if he suffers thereby. But he is not 
justified in removing the obstruction unless it does obstruct 
him. 


The Public Right of Fishing 


The public has a right to fish in all tidalmwatersc: 
Accordingly the grant of land over which tidal water flows does 
not automatically carry with it the exclusive right to fish as 
it does in fresh water’ In fact; since Magna CarUasticwcrow 
has no power apart from statute to grant a several (or exclusive) 
fishery in tidal waters either to the“owner “of the clandsonete 
anyone else. Since Canada was not settled before then, there 
cannot be a several fishery in tidal waters in the parts of 
Canada governed by common law except by statute. 


invingland, the: /publici’rightmoffishinc sis oan pecamuo 
tadal waters, and though ‘there are statements that the srigh@an 
Canada may exist in non-tidal waters that are navigable or whose 
bed belongs to the Crown, the weight ‘of authority as@that athe 
law is the same in Canada, 


The public right of fishing does not extend to fishing 
by means of kiddles, weirs and other instruments fixed to the 
soil. Such methods of fishing involve a use of the bed which 
under English law is vested either in the Crown or a private 
owner. If the soil is to be used in this manner, the permission 
of the owner must be obtained. This can give rise to duplica- 
tion of administration at the federal and provincial levels, for 
example in connection with lobster fishing. 


_ The public right of fishing must be exercised reason- 
ably having regard to the same rights of other people and to the 


public right of navigation and private rights. Ordinarily, the 
reasonable exercise of the public rights of navigation and of 
fishing can be exercised concurrently, but where it becomes 
impossible to exercise both rights concurrently, the public right 
of navigation is paramount and will prevail. 


The public right of fishery is regulated by numerous 
federal statutes. 


Riparian Rights 


Introduction 


The owner of land adjoining a river, stream or lake 
has certain rights respecting the water therein whether or not 
he owns the bed. These rights arise from his ownership of the 
bank, and from the Latin word, for bank, ripa, they derive their 
name of riparian rights. The owner is similarly referred to as 
a riparian owner. 


The riparian rights may be classified under the fol- 
lowing heads: 


1) the right of access to the water; 

2) the right of drainage; 

3) rights relating to the flow of water; 

4) rights relating to the quality of water 
(pollution) ; 

5) rights relating to the use of the water; 
and 

SO) ict heeriche nieacere ta On; 


The Right of Access 


The most basic of the riparian rights is the right of 
access to the water; for without it a riparian owner could not 
enjoy the others. The right of access is a property right, and 
the owner may, therefore, maintain an action or obtain an in- 
junction against anyone, even the owner of the bed or the Crown, 
who interferes with the right. These remedies are not restricted 
to the absolute owners; whoever lawfully occupies riparian land - 
for example, a tenant - may bring an action to enforce it. 


The right includes access to and from the water. On 
the sea and in other tidal waters this involves the right to go 
on the shore, i.e., the land between high and low water mark, 
for the purpose. And a riparian owner has a right of access 
over the shoal waters of a lake to the deeper waters where navi- 
gation practically begins. 
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The Right of Drainage 


There is a right in owners of land adjoining a natural 
stream to drain their lands in the stream even though this must 
affect the flow downstream, but the exact extent of the right is 
Still somewhat obscure. In the first place 10 1s nocecieat 
whether the right is limited to riparian owners or extends to 
other landowners as well. Again, it is not settled to what 
extent a landowner in draining his land must concern himself 
with its effect on land downstream, though it is clear that the 
right must be exercised reasonably. 


Rights Respecting Flow 


General 


A YTiparian owner is entitled to Certain eeomce: | 
ing the manner in which water reaches and leaves his land. He 
is, first of all, entitled to have the water flow down to his 
land as it has been accustomed to flow, substantially undiminished 
in quantity and quality, subject to the rights Of@oticuen yaa 
owners to use the water, and to the public rights of navigation 
and floatane. 


A riparian owner 1s also “entitled ta havevineewace. 
leave his land without obstruction. Moreover, non-riparian 
owners are also protected from the use of water that may damage 
their Vives or property by flooding or otherwise. 


The various riparian rights relating to flow may con- 
veniently be classified as follows: 


a) the right to have the water flow in its 
natural -course: 

b) rights preventing the permanent extraction 
of water from the stream; 

c) rights preventing the alteration of the 
flow to property downstream; 

d) the right to have the water leave one's 
land in its accustomed manner. 


Flow in Natural Channel 


A riparian owner is entitled to have the water flow 
down the stream to his land along its regular channel. This 
being a proprietary right, anyone who diverts the water from its 
regular course may be restrained from doing so without proof of 
damage, actual or apprehended. A riparian owner may, however, 
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alter the course of a stream on his own land, so long as he 


returns it to its normal channel without affecting the flow 
downstream. 


Diversion and Extraction 


Closely related to the diversion of the course of a 
stream is the permanent diversion or extraction of water from 
it. Here the rule is that the water must be returned to the 
stream substantially undiminished in quantity and quality. 
Accordingly, one who diverts water for the purpose, for example, 
of irrigating his land, must do so without sensibly diminishing 
the flow of the water downstream. 


Alteration to Flow 


A use of water may not alter the total flow downstream, 
but affect the nature of the flow, by altering the times when 
the river will flow, by increasing or decreasing the rate of 
flow, or otherwise. Such action by an upstream owner may, of 
course, be detrimental to a downstream owner. Consequently if 
the principle, that a riparian owner is entitled to have the 
water flow to his land in the manner in which it has been accus- 
tomed to flow, is interpreted strictly, the upper riparian owner 
would be highly restricted in the use of the water. The main- 
tenance of a dam, for instance, would be almost out of the quest- 
ion on many streams. Accordingly, the courts have made clear 
that a riparian owner is entitled to the reasonable use of water 
in a stream on or adjoining his land, and in making such use 
they recognize that he must in many cases of necessity affect 
the flow dowstream, even if the lower riparian owner does suffer 
appreciable injury. 


Water Leaving Land 


A riparian owner has a right to have water leave his 
land without obstruction. The most frequent source of obstruct- 
ion, of course, are dams penning the waters back. The owner of 
the bed is entitled to build a dam thereon, but if it obstructs 
the flow from an upper owner's land he may bring an action for 
damages or an injunction. The damage to warrant an action for 
damages or an injunction may be very slight, so long as it 15 © 
not negligible. Otherwise the lower riparian owner might acquire 
prescriptive rights to back the water up, preventing the upper 
owner from later making use of the land as he would otherwise 
have been able to do. 
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Damages Irrespective of Riparian Rights 


Damages from the use of water have been discussed in 
the context of the riparian owner's rights to the natural flow 
of the stream. But the cases must be examined in the context 
of a broader principle applicable to both riparian and non- 
riparian owners. That principle is this: any person who inter- 
feres With the course. of a stream has they duty) toesec) that tie 
works he substitutes for the natural channel are adequate to 
carry the water brought down even by an extraordinary rainfall, 
and if damage results from the deficiency, of | thes supstieutesne 
is laablem The cases are also often dealt) with an) termsgomine 
rule in Rylands y.- Fletcher: that he who for hisPown) purposes 
brings Ooms band anything likely tocdotanjuryeite) teece Ics 
is, Subject, to certain exceptions, liable for alimdamagestnacer: 
the natural consequence of its escape. Accordingly, if water is 
penned back by a dam so as to flood the land of another, whether 
that other is a riparian owner or not, the owner Of wtie scammer 
liable. The same is true if a dam is suddenly opened causing 
flooding or other damage downstream. The rule in Rylands v. 
Fletcher is subject to two exceptions. Liability does not 
accrue’ for an acti) of God (i.e.,.an accident’ resultinestronpnetura. 
cause that could not have been prevented by reasonable care) or 
Maliciouseacerons ofa athirdy person. 


Prescriptive Rights 


A person may, of course, enter intdsa cont raccewitl 
another permitting him to increase or decrease the flow of water 
in a stream, or to overflow the other's land or otherwise inter- 
fere with the latter's rights. Such contracts may create per- 
sonal obligations between the parties only. But it is possible 
to create rights respecting the flow or penningeback so mswatcer 
that runs with the land (both the land to be benefitted and the 
land upon which the burden rests). Such rights are called ease- 
ments. For example, it is possible for the owner of the bed of 
a stream to acquire an easement to overflow the land of an up- 
Stream owner by means of a dam; such right then continues no 
matter who owns the land benefitted or burdened. These rights 
may exist under contract, but they may also be acquired by pres- 
cription from long use. 


Pollution 


At common law a riparian owner is entitled to have 
water reach his land substantially undiminished in quality. 
Even in the absence of damage, therefore, he has an action 
against anyone who pollutes or otherwise materially alters the 
character of the water. 


Generally speaking, a person who is not a riparian 
owner has no claim against another for polluting a stream unless 
the pollution creates a nuisance. To constitute a nuisance the 
act complained of must be such as to interfere substantially 
with the enjoyment of a person's land. What amounts to a sub- 
stantial interference is measured by ordinary modes and standards 
of everyday living, not fanciful and fastidious ones. For 
example, a foul smell emanating from a river polluted by waste 
from a kraft mill may amount to a nuisance. 


Uses of Water 


A riparian owner does not own the water in a running 
stream, but he may make use of it as it passes his property. 
The extent of his rights depends on whether the use may be clas- 
sified as an ordinary or an extraordinary use. 


Ordinary uses are restricted to the use of water for 
drinking purposes, watering stock and other domestic purposes, 
such as washing. If in making use of water for ordinary pur- 
poses, a riparian owner completely exhausts the supply, he is 
not liable to a lower riparian owner. 


A riparian owner may also make use of the water for 
extraordinary purposes. What amounts to an extraordinary pur- 
pose will depend on the general conditions in the area and the 
uses to which the stream has previously been put. A common 
example is the use of water for running a mill. Another is 
irrigation. Unlike a person who uses water for ordinary pur- 
poses, one who uses it for extraordinary purposes must restore 
it to the stream substantially undiminished in quantity and 
quality. There is no right of first appropriation. But the use 
of water for extraordinary purposes will frequently interfere 
with the manner in which it reaches land lower down the stream. 
If, for example, a riparian owner dams a stream, its flow will 
periodically be interrupted. For injury so caused he is liable 
if, having regard to all the circumstances, he has acted un- 
reasonably. 


A riparian owner's right to use water is subject to 
the similar rights of other riparian owners, to the public rights 
of navigation, floating and fishing, and to the rights of the 
owner of the bed. 


Accretion 


The owner of land bounded by any body of water is 
entitled to any extension of land on the side of the water 
arising by accretion. There are two types of accretion. One is 
created by the gradual and imperceptible deposit of alluvium on 
the banks of a riparian owner's land. The other results from 
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the gradual and imperceptible recession of the waters to a lower 
level. In either case, the additional dry land belongs to the 
adjoining owner. Correspondingly the gradual erosion of the 
land or the encroachment of the water upon it will vest the 
ownership of the land thus covered with water in the owner of 
the bed. Accretion and erosion will also affect ownership where 
the riparian owner owns to the centre of the stream, for that 
line will vary as the river changes its course. 


To give rise to an accretion, the change must take 
place gradually and imperceptibly. And the same is true of an 
erosion. Thus avulsion or irruptions, or the sudden changing 
of the course of a river as a result of a flood, fréeshet or tre 
breaking of a dam or other violent changes, do) not change vthe 
ownership of land. 


Ownership of the Bed 


Riparian rights arise by virtue “ot the owners ipso. 
the bank of a stream, but many of these rights cannot be etfect- 
ively exercised without owning the bed or having the permission 
of the owner to use it. For example, a dam is, in many cases, 
required to make use of water. 


The owner of the bed of a body of water in general has 
the same rights in it as any other landowner. He owns every- 
thing forming part of the land, such as sand and gravel, and 
everything above or below the land, except game and fish (which 
must first be appropriated) and water which at common law does 
not form the subject of ownership. And though he does not own 
game: or fish) until it is appropriated’, he has the rigue omnum: 
fowl or fish over his land subject, of course, to game and fish=- 
er1es laws; these’ rights are exclusive, exceptuthiau inst .car 
waters the public right of fishing exists. 


Since he has generally the same rights as other land- 
owners, the owner of the bed may erect anything thereon, and 
the owner has the right to the water power ‘ont s Buc tierce 
of ‘the owner of the bed of water to build on his landtiseasupiece 
to the public Tights»of navigation, floating and®tishinesandero 
the rights of other landowners on and along the stream or lake. 
The mere’ fact; however, that. a person is lawfully on swaters 
exercising a public right - for example, navication =sdces not 
permit him to exercise rights vested in the owner of the bed, 
such as shooting or fowling. 


Frequently in a grant of land on or adjoining which 
there is a stream or body of water, no specific mention is made 
of the water or its bed. A number of prima facie rules have been 
devised to determine whether the bed is included in the grant, 
The rule to be applied depends on the nature of the body of water. 
If it is tidal, whether it be the sea or a tidal river; Jakeror 
Stream, a grant of land adjoining the water prima facte extends 


only to ordinary high water mark. Where it is non-tidal, the 
presumption is that a grant adjoining a stream extends to the 
centre thread of the stream. Both these presumptions may be 
rebutted by showing a different intent. 


Statutory Alterations 


_ In all the provinces serious alterations have been made 
to riparian rights and the rules relating to the ownership of 
the bed, both by general and speciai statutes. Only the most 
important of the general statutes can be mentioned here. 


_In New Brunswick, the major statutory provision affect- 
ing riparian rights and ownership of the bed is Section 60 of 

the Crown Lands Act and its predecessors. The first such section 
was passed in 1884. It reserved from Crown grants a strip of 
land along certain rivers in the north of the province, so that 
in grants near those rivers the riparian rights and ownership of 
the bed remained in the Crown. The provision was later extended 
to apply to all grants along streams and lakes. The Water Act, 
which gives the New Brunswick Water Authority considerable con- 
trol over the flow and pollution and use of waters, may also be 
mentioned. 


In Prince Edward Island, the Water Authority is also 
given considerable power to control the flow and pollution of 
water. 


In Newfoundland since July 1, 1967, ownership of the 
beds of water is vested in the Crown, unless it had already been 
granted. Moreover, since 1884 there has been a provision in the 
Crown Lands Act providing for the reservation from Crown grants 
of a strip of land on each side of a river or lake. 


The common law relating to watercourses is fundament- 
ally altered in Nova Scotia by Section 2 of the Water Act, which 
vests in the province, with minor exceptions, every watercourse 
and the sole and exclusive right to the water therein, as of 
May 16, 1919; and every watercourse is freed from’ all estate, 
right and privilege whatsoever from that day. This is so not- 
withstanding any previous law or grant. The Minister of Finance 
and Economics is authorized to permit any person to use water- 
courses and their waters for such purposes and on such terms and 
conditions, including the payment of compensation, to any person 
whose rights may be detrimentally affected. This gives the 
Minister a very broad control over the water resources of the 


province. 


It is not possible here to examine the many statutes 
affecting the law of streams and lakes, but something must be 
said of the courts! approach to these. Generally, statutory 
powers are interpreted so as to interfere as little as possible 
with the common law and proprietary rights of others. Moreover, 
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if a work is authorized, it must be executed without negligence, 
and negligence includes so constructing a work that it causes 
damage where this could have been prevented by a reasonable 
exercise of the powers. However, if a person is authorized to 
do something by statute, and it is properly done, he is under 
no liability to anyone who suffers injury thereby unless a 


remedy is provided by statute. 


3°25 
4. INTERNATIONAL RIVERS 


In addition to the rivers, streams and lakes wholly 
Situated within one of the provinces, and the interprovincial 
rivers, there are two international river systems in the Atlantic 
i ertiace the Saint John River system and the St. Croix River 
system. 


International rivers are, of course, subject to the 
law of the provinces, states and countries where they flow. In 
the case of the St. Croix this includes the applicable law of 
New Brunswick and Maine and of the Parliament of Canada and the 
United States Government. The Saint John River is subject to all 
of these as well as the law of Quebec; moreover the Saint John 
River is an interprovincial as weli as an international river, 
and this may raise additional complications. The laws of Quebec, 
Maine, and the United States will not be examined here, but it 
may be mentioned that the underlying structure of the law in 
both Quebec and Maine - riparian rights, ownership of the bed 
and public rights of floating, navigation and fishing - is rather 
Similar to that prevailing in the Atlantic Provinces subject to 
varying degrees of statutory intervention as is the case in 
these provinces. The relevant law of New Brunswick has already 
been examined. Of the laws of the Parliament of Canada, only 
the International River Improvements Act will be given attention 
here. This will be followed by an examination of relevant inter- 
national law. 


The International River Improvements Act was enacted 
in 1955 to give the federal parliament jurisdiction over dams, 
canals or other works altering the natural flow and interfering 
with the actual or potential use outside Canada of water flowing 
from Canada to a point outside Canada. The Act prohibits, sub- 
ject to certain exceptions, the construction, operation or main- 
tenance of an international river improvement without a licence 
issued under the Act. An "international river improvement" is 
defined as a dam, obstruction, canal or other work whose purpose 
or effect is (i) to increase, decrease or alter the natural flow 
of an international river, and (ii) to interfere with, alter or 
affect the actual or potential use of the river outside Canada. 
An “international river" is defined as "water flowing from a 
place in Canada to any place outside Canada.'"' The Act also ~ 
authorizes the making of regulations respecting the construction, 
operation, and maintenance of international river improvements, 
and for providing a system of permits. This allows for adminis- 
trative surveillance of such improvements. 


The international law respecting the international 
rivers of Canada is largely governed by treaty. The Treaty of 
Peace of 1783 establishes the St. Croix River as part of the 
international boundary, and the actual boundary was settled by 
commissioners under the Jay Treaty. The Ashburton-Webster Treaty 
defines part of the international boundary as running in the 
middle of the Saint John River, makes navigation on the river 


free and open, and provides for driving lumber from Maine on the 
Canadian side of the river. 


But by far the most important treaty affecting the 
Saint John and St. Croix Rivers is the Boundary Waters Treaty, 
1909. The treaty applies to all fresh water forming the bound- 
ary and streams crossing the boundary. It adopts a number of 
fundamental principles regulating the international waters of 
Canada and the United States and establishes the International 
Joint Commission, a body possessing wide judicial, investigative 
and administrative powers. The treaty was implemented by 
Canadian legislation and by the United States Constitution, and 
so forms part of the domestic law of both countries. 


The first principle established by the treaty is that 
the navigation of all. navigable boundary waters 15, to) bes forever 
free and open for the purpose of commerce to the inhabitants 
and shins of both countries equally. ‘''Boundary waters” are 
defined as the waters from main shore to main shore of the lakes 
and rivers and connecting waterways, or the portions thereof, 
along which the international boundary passes, including all 
bays, arms and inlets thereof, but not including «(l)) tributany 
waters which in their natural channels flow into such rivers, 
lakes and waterways, (2) waters flowing from such rivers, or (3) 
waters of rivers flowing across the boundary, > Boundarywaterc, 
therefore, include the portions of the Saint John River consti- 
tuting the international boundary and the waters’ of thevotn 2 01x, 
the Chiputneticook Lakes and Monument Brook, and where these are 
navigable, they are open to navigation by the inhabitants and 
vessels of both, countries on either side, of the, border. some or 
the waters of the Saint John and St. Croix River systems fall 
within the first exclusion, but the most! amportanGacim these 
excepted waters are those flowing across the boundary. The 
principle of free navigation over boundary waters is made sub- 
ject to any laws or regulations, of either country, within its 
own territory, “not inconsistent. with the princanle giduapolyaine 
equally and without discrimination to inhabitants and vessels 
of both countries. 


The treaty establishes a number of other principles 
relating to boundary waters. Thus it provides that each party 
on its own side has equal and similar rights) to) theirause wn out 
the following order of precedence is to be observed: (1) uses 
for domestic and sanitary purposes; (2) uses for navigation, 
including the service of canals for the purposes of navigation; 
(3) uses for power and for irrigation purposes. However, these 
provisions are not to apply to or disturb existing uses of bound- 
ary waters. Other principles relating to boundary waters are 
inextricably tied to the powers of the International Joint Com- 
mission, to which attention will be given later. Before doing 
so, however, we must turn to the principles governing waters 
flowing across the boundary or into boundary waters. 


Turning to the transboundary waters, the treaty adopts 
the Harmon Doctrine, that a state may do as it pleases with the 
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water in its own territory, without regard to downstream bene- 
fits. This applies to the Saint John River and some of the 
tributaries of that river and of the St. Croix River. Since 
Maine is upstream, it is consequently in a favourable legal 
position. There are, however, qualifications to the Harmon 
Doctrine as adopted in the Boundary Waters Treaty. In the first 
place, the right is made subject to pre-existing treaties so 
that the rights of navigation and floating accorded by the 
Ashburton-Webster Treaty cannot be interfered with. Secondly, 
each country retains the right to object to any interference 
with, or diversions on the other side that would be productive 
of material injury to the navigation interests on its side. 
This, of course, may not really advance the legal position at 
all unless, as is possible, a tribunal reads into this an except- 
ion to the Harmon Doctrine in favour of Navigation, 


Thirdly, the exclusive jurisdiction given to each party 
over transboundary waters on its own side is limited by a provi- 
Sion providing that boundary waters and waters flowing across 
the boundary shall not be polluted on either side to the injury 
of health or property on the other. Finally, it is provided 
that any interference with or diversion from their natural 
channel of waters flowing across the boundary or into boundary 
waters on either side of the boundary shall give rise to the 
Same rights and entitle the injured party to the same legal 
remedies as if such injury took place in the country where such 
diversion or interference occurs. The clause has been the sub- 
ject of considerable controversy, but the probability is that it 
imposes a duty on each country to provide a legal remedy for 
diversions on its side that cause injury on the other side, and 
that it applies to Canada, the United States and their provinces 
and states as well as individuals. 


Another matter closely related to the exclusive juris- 
diction and control of the upstream state over transboundary 
waters is downstream benefits resulting from upstream storage, 
Upstream storage may give rise to benefits downstream in several 
ways... (In particular, by regulating the flow of water a greater 
amount of continuous hydro-electric power may be produced down- 
Stream. This is particularly important on the Saint John River 
because the most appropriate site for upstream storage for the 
development of hydro-electric power on the river is in Maine. 
While the principles developed in relation to one river cannot 
be applied without modification to other rivers, it seems fair 
to say that the experience on the Columbia River suggests that 
downstream benefits on the Saint John River resulting from up- 
stream storage in Maine would entitle Maine to expect compensa- 
tion. This compensation, in relation to increased power pro- 
duced in New Brunswick, would be equal to half such increased 
power (or if Maine, New Brunswick and the federal governments 
agreed, a money compensation based on the value of such power). 


In addition to defining a number of principles govern- 
ing international waterways, the Boundary Waters Treaty also_ 
established the International Joint Commission composed of six 


commissioners, three from Canada and three from the United States; 
each national section has its own chairman and secretary. 


We must now examine in more detail the powers of the 
Commission that are relevant to the Saint John ane aot, sGLorx 
Rivers in respect of which they have been exercised on numerous 
occasions. Article III deals with boundary waters and so applies 
to the whole of the St. Croix, the Chiputneticook Lakes, Monument 
Brook and the part of the Saint John forming the international 
boundary. Under this Article, the parties agreed that, in the 
absence of special agreement between them no uses, obstructions 
or diversions of boundary waters affecting the natural level or 
flow of boundary waters on the other side of the line shall 
thenceforth be made except with the authority of the United 
States or Canada within their respective jurisdiction and with 
the approval of the Commission. Ina word, each country has in 
relation to these uses on its side of the line limited its power, 
and that of its citizens, to act except with the approval of the 
Commission. Some exceptions are made to this, however. The 
Article does not limit the right of either government on its own 
side of the line to undertake or carry on governmental works for 
the benefit of commerce and navigation that do not materially 
affect the level or flow of boundary works on the other side. 
Another exception is that the Article is not intended to inter- 
fere with the ordinary use of such waters for domestic and 
sanitary purposes. In reading this clause, however, it imu Se Pebe 
remembered that Article IV absolutely prohibits the pollution of 
boundary waters, as well as transboundary waters, on one side of 
the line to the iniury of health or property on the other. Firs 
prohibition however, does not come within the judicial powers of 
the Commission. Complaints regarding such pollution must be 
made to the government of the injured party which in turn may 
seek redress from the other government through diplomatic chan- 
nels. The Commission may study the matter and make suggestions, 
but: dtthassno sauthorityto icompel etiam. 


Articte IV provides that; “im “the absencemouespecras 
agreement, neither party to the treaty will permit the construc- 
tion or maintenance on its side of the boundary of remedial or 
protective works, dams or other obstructions in waters flowing 
from boundary waters or in waters at a lower level than the 
boundary in rivers flowing across the boundary, the effect of 
which is to raise the natural level of waters on the other side 
of the boundary unless such construction or maintenance is 
approved by the Commission. This Article is obviously applicable 
to (the Saint John River. 


ArtaclesVlil sets forth a number of ,ilesmormiprimicrples 
governing the Commission in adjudicating on matters falling under 
Articles III and IV. These provide for equal and similar rights 
of the parties in the use of boundary waters and for following 
the priority of uses already spelled out. But these provisions 
are not to affect pre-existing ases.t lhe! Artuclemamorenver, 
gives the Commission important discretionary powers. It empowers 
the Commission to suspend the equal division of rights of the 
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parties to boundary waters in cases of temporary diversion along 
such waters where such equal division cannot be made advantage- 
ously because of local conditions and where such diversion does 
not diminish elsewhere the amount of water available for use on 
the other side. Again, where the elevation of the natural level 
of waters on one side of the boundary results from the construc- 
tion or maintenance on the other side of remedial or protective 
works, dams or other obstructions in boundary waters, or in 
waters flowing therefrom, or in waters below the boundary in 
rivers flowing across the boundary, the Commission must require, 
as a condition of approval, that adequate provision be made for 
the protection and indemnity of all interests on the other side. 


In exercising the powers under Articles III, IV and 
VIII, the Commission's decisions are final, subject only to the 
agreement of both parties. In addition, Article IX gives the 
Commission broad powers of investigation at the request of either 
government. It provides that either government may refer to the 
Commission any matters of difference involving rights, obligations 
Or interests of either country in relation to the other or its 
inhabitants, and the Commission is authorized to examine and 
report thereon. Unlike decisions under the previous Articles, 
however, the Commission's reports under Article IX are mere 
recommendations. In practice all references under the Article 
have been joint references by both countries. Finally Article 
X provides that any other matter of difference may jointly be 
referred to arbitration before the Commission, but the procedure 
has never been used. 
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5. INTERPROVINCIAL RIVERS 


The law of interprovincial rivers is relatively unex- 
plored, and the following discussion does little more than iden- 
tify the problems. As in the case of international rivers, there 
are rivers forming the boundary and rivers that flow across the 
boundary. Boundary rivers give rise to similar problems as 
transboundary rivers, the major problem peculiar to boundary 
waters being the location of the boundary. Various instruments 
provide that the Restigouche River forms part of the New Bruns- 
wick-Quebec boundary, the Missiquash and the Tidnish Rivers 
form part of the New Brunswick-Nova Scotia boundary and the 
Romaine River forms part of the Labrador-Quebec boundary. 


Perhaps the easiest way of discussing the legal prob- 
lems relating to transboundary rivers is to pose a series of 
hypothetical situations in increasing orders of complexity. The 
simplest case is that of a landowner without statutory authority 
building a dam or other works or polluting water in one province 
to the detriment of a landowner in another province down the 
stream, or the converse case of a landowner in a downstream 
province without statutory authority building a dam causing 
water to be penned back to the damage of a landowner in a pro- 
vince upstream. These situations raise two principal issues: 
(a) what is the applicable law? and (b) in what court may the in- 
jured party sue? 


Turning to the first question, someuwritersesugqgec: 
that the doctrine of riparian rights would apply, while others 
think the courts would divide the rights on the basis of prin- 
ciples of equitable apportionment such as those developed in the 
Supreme Court of the United States. The former view seems more 
likely to be followed. 


The question of the appropriate court has been raised 
in a New Brunswick case where it was held by a majority that the 
appropriate court was in the province where the harmful effect 
took place, not in the province where the act that caused it was 
done. The case has, however, been criticized as inconvenient, 
Since no injunction could be obtained against the wrongdoer. 


Further problems arise where there is statutory inter- 
vention. Suppose a province by statute authorizes the doing of 
something within its territory that affects the flow or quality 
of water in another province. Some writers argue that a province 
Cannot legislate so as to affect riparian rights in another 
province, though others doubt this. Still others think the pro- 
vince would in legislating be subject to a doctrine of equitable 
apportionment. 


If a private individual or organization were authorized 
by a provincial statute to undertake in the province a develop- 
ment on an interprovincial river, a person whose riparian rights 
in another province were detrimentally affected would raise 


similar problems as those raised if there had been no statute 
authorizing the development. But, in addition, the consitutional 
validity of the statute would be raised. 


Similar considerations would apply where provincial 
lands were affected. But quite apart from its proprietary 
interests, a province has an interest in seeing that development 
of an interprovincial river in another province does not detri- 
mentally affect water or its use within its territory, even where 
its own land is not affected. The writers who have dealt with 
the matter are all agreed that such questions cannot be judicial- 
ly determined, in the absence of agreement between the provinces, 
because there is no constitutional provision for the judicial 
settlement of interprovincial disputes. It might be added that 
Section 30 of the Exchequer Court Act provides a forum for the 
judicial settlement of federal-provincial disputes, but it does 
not set forth the applicable rule. 


The federal parliament may certainly make legislation 
affecting interprovincial rivers under specific heads such as 
navigation and shipping and fisheries, but it is also probable 
that it may legislate generally respecting the matter under the 
"Peace, Order and Good Government'' clause. Assuming this is the 
case it is conceivable that the province, too, may legislate 
respecting such rivers, subject to being overridden by federal 
legislation. 


6. SURFACE WATERS 


Natural Drainage Principle 


The starting point for any discussion of the rights 
and liabilities arising in respect of the flow of surface water 
is the natural drainage principle. This principle recognizes 
that higher land may drain onto lower land through the forces of 
nature without giving a cause of action to the holder of the 
lower land for injury resulting from the flow. The law does not 
impose an obligation on the holder of land to construct a system 
of drainage to prevent the natural flow of surface water from 
encroaching on adjoining property. On the other hand, the fact 
that the holder of higher land has no drainage obligation does 
not vest in him the right to have his land drain naturally onto 
lower land; the common law position is that natural drainage may 
be repelled. Nor does a right to the continuous flow vest in 
the lower landholder. A right to drain naturally cannot be 
prescripted; the mere passage of time will never confer upon a 
higher landholder an absolute right to demand that his land 
continue to be drained through the lower land, or upon a lower 
landholder a right to demand that he continue to receive the 
flow. 


Right of Appropriation 


Surface water within the boundaries of any property 
may be appropriated by the holder of the land without incurring 
liability to owners of land through which the water has pre- 
viously flowed, or through which the water would have flowed 
had it not been appropriated. Moreover, a Landholder!sericnt. co 
appropriate surface water may be exercised regardless of any 
reliance by a lower landholder upon the use of the water for 
iTTigation Orsotnerenurposes. 


biabilityaior Artaticial Diversion 


Surface water may not be diverted across adjacent lands 
by means of artificial structures, and an attempt to stranster ut 
by this process from one place to another via the land of another 
person will be actionable. 


Asperson who ‘Constructs ditches, drainsvorsculvertsecor 
the purpose of diverting water into adjacent lands may be sued 
by his injured neighbour for damages, or may be made subject to 
an injunction restraining his action where it is of a continuing 
nature, or both, whether the construction is effected by the 
Owner or occupier of the land, or by someone’ else with) niseconsent. 


Similarly, any enlargement or deepening of a natural depression 
in the surface of the land so as to facilitate the flow of water 
onto adjacent property is actionable: here, however, it is 
relevant to determine whether the excavation amounts to an inter- 
ference with the natural state of the land, so as to be classed 
as an actionable diversion, or whether it amounts to a restora- 
tion of the land to its natural state. In this connection, it 

is clear that one may remove an adventitious obstruction to the 
natural flow, such as a beaver dam, even if such removal causes 
the surface water to resume a long - deferred passage over adjacent 
property: it is possible that a landholder may even remove soil 
which has drifted into a natural runway of water, notwithstanding 
that to do so would increase the flow across neighbouring land, 
if in doing so, he is merely restoring the land to its natural 
State. A qualification to this right, however, is that the 
adventitious obstruction may not be removed where another party, 
relying on the continuance of the obstruction, has dealt with 

his land in such a way that he would be injured by the removal 

of the obstruction. 


It is important to point out, however, that, technical- 
ly, liability for the diversion of surface water is restricted 
to the extent that it constitutes an interference above and 
beyond that inconvenience or injury which would be caused in any 
event by the normal flow of the water. 


The common law places an obligation upon a landholder, 
seeking to drain his land, to drain it in such a way as not to 
interfere with his neighbour's enjoyment of his land. Artificial 
drainage ways should be directed to existing natural watercourses 
when accessible. A landowner has a right to drain his lands 
into existing streams and rivers, though he must act reasonably. 
If he fails to do so and causes water in a natural watercourse 
to overflow, he may be liable to an action by riparian owners 
injured by the overflow. 


Inasmuch as the artificial diversion of surface water 
gives a cause of action to the owner of the land across which 
the water is diverted, a failure on the part of that owner to 
take steps to prevent the diversion, either 5y private or legal 
means, for a period of longer duration than that limited by _ 
statute, may preclude him from complaining of the diversion, in 
which case a right to drain will be said to have been prescripted. 


Obstruction of Flow 


Every landholder has the right to obstruct the flow of 
surface water so as to keep the water off his land. He may, 
consequently, prevent surface water from passing across his pro- 
perty by creating artificial obstructions, notwithstanding that 
this may flood higher land in the line of flow or may interfere 
with a program of accumulation undertaken by another owner fur- 
ther down the line of flow. While there is conflict of opinion 
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this seems to apply not only where a flow of surface water spreads 
across the land, but also where it is confined in a natural chan- 
nel such as a ravine or a natural depression in the surface of 

the soil. 


Similarly the obstruction of a flow of surface water 
occasioned by topographical modifications or by the use and 
development of land is not actionable, notwithstanding that this 
may flood higher land in the line of flow or may interfere with 
a program of accumulation undertaken by an owner farther down 
the line of flow. The position appears to be wholly unaffected 
by such considerations as whether the use of land jis )reasonable 
or the motivation proper. 


Regard for Rights of Others 


Related to the matter of obstructing the flow of natural 
drainage is the question whether a person may prevent surface 
water from flowing across his land 1f the yresultsvcmuraueure 
water flows across the land of an innocent third panty ne tGrotmer- 
wise affected by the flow. There are two aspects to the problem - 
first, where the water is in fact diverted through «the erection 
of an artificial obstruction to stop the, flow, sand, escconua a uwuere 
the water is diverted by an obstruction created in the course of 
the use and development of the land. 


Whether a landholder will be liable for injuries caused 
to adjacent lands not otherwise in the line of flow by surface 
water which is diverted as the consequence of an obstruction 
erected to prevent the flow from crossing his land appears to be 
dependent on his motives. Generally a man is liable for divert- 
ing surface water onto the land of his neighbour but there is 
reason to believe that this does not apply where the diversion 
1s merely a consequence of an act bona fide done in the course 
of protecting his land against damage from a flow of surface 
water, 


A landowner will not be liable for the obstruction of 
or diversion of surface water which is occasioned by the reason- 
able development of his land even though injury is thereby in- 
Flicted on jtre- land of an innocent third party she tirseapnoo. 
lem arising here is whether a landholder is entitled to raise 
the level ofthis Land, ‘so as; to render it betters! teaoumsuseeand 
development, where the consequence of raising the level of the 
land is to obstruct the flow of surface water before sit ereacnes 
his land and to divert it across adjacent property not formerly 
in sther Line of (them lowa plo. a creat. extentathe solutionscomtni = 
problem rests in the considerations raised in dealing with 
obstruction by protective barriers. The answer seems to be that 
if the use of land is reasonable, is done with a view to pre- 
venting surface water from reaching the property, and is done in 
such a way as to avoid unduly casting the water upon adjacent 
DIOR) Sa ceoenot actionable. 
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Of greater difficulty is the question whether liability 
attaches to a landholder who, in altering his land or in cons- 
tructing upon it, changes the natural drainage pattern of surface 
water collecting on his land. Generally Speaking, if it repre- 
sents a reasonable use of the land, and is carried out with 
normal skill so as not unduly to permit water to accumulate and 
overflow onto neighbouring property, no liability will attach 
in respect of a modification of the natural drainage character- 
istics of the land. 


It appears that a landholder will rarely be absolved 
from liability where alteration of the land results in the accu- 
mulation of water which subsequently spills onto adjoining pro- 
perty, or results in the direct deflection of water onto adjoin- 
ing lands, In these situations the common law seems to have 
placed a duty upon the landholder to take reasonable steps to 
obviate such injuries. A use of land is not natural or usual 
where steps are not taken to abate an unreasonable risk of injury 
to neighbouring lands. 


It 1S apparent that a flexible approach must be taken 
to these problems. All the circumstances of the situation must 
be looked at closely to ensure that a reasonable and just result 
is reached. Common sense and experience will necessarily govern 
the application of the principles outlined above, reference being 
had to the usual practices of reasonable men in similar circums- 
tances. One area of land development.in which it is perhaps 
possipie. to project liability is that of land reclamation. In 
the absence of statutory immunity attaching to a land reclamation 
project, acts which involve either direct’drainage onto adjoin- 
ing lands, or the displacement of water through the raising of 
he currace ot the Jand,.so as. to,effect a.general risé in the 
water level on adjoining lands, will probably entail liability 
for injuries inflicted on adjacent lands. While land reclamation 
may be a perfectly natural undertaking, it is incumbent on a 
person seeking to reclaim land to make adequate provision for the 
drainage of the accumulated surface water so as to avoid injury 
to adjacent land. 


Liability for Escape of Stored Water 


The accumulation and storage of surface water upon 
land places a high degree of responsibility upon the landholder 
to see that the water does not escape and cause injury to ad- 
joining property. Where the escape of water is gradual so as to 
constitute a substantial and continuing encroachment on an 
adjoining landowner's right to use and enjoy his land, an action 
in nuisance may be brought by that owner to have the interference 
curtailed by injunction, as well as to recover damages for any 
injury occasioned by the escape. Where the escape of water 1s 
caused by the negligent behaviour of the landholder storing the 
water, or his servants, an action in negligence may be brought 
to recover for any injury occasioned to adjoining lands. 


In many cases the circumstances are such that injury 
is caused by a sudden, unexplained escape of water. To meet this 
situation the courts developed the principle expounded in the 
English case of Rylands v. Fletcher that a person who lawfully 
brings on his ina something which, though harmless while it 
remains there, will naturally do mischief if it escapes from his 
land should bear the responsibility for loss occasioned by the 


escape. But not every use of land brings the principle into 
play; it must be one of special danger, not an ordinary use. 


The question, accordingly, 1s, this: )when is ecie=stor- 
ine of water on land a non-natural and dangerous use within the 
meaning of the rule? It has been held to be a natural use of 
land to bring water into a house for domestic Uses andeiitogs 
commercial building for normal purposes. ~ On tie Other sac ese 
has been held to be a non-natural use to bring water into pro- 
perty. under pressure or to store water in bulk, « thestule has 
also been applied to artificial drainage flowing across land 
with the owner's permission, and ultimately escaping esovass co 
cause injury to lower land. It has further becn®ieiG a iatecic 
establishment of a sewage lagoon beside a frequently - cropped 
marsh if a non-natural use of land. rendering a jiunicipaiaey 
liable under the rule for damage caused by escaping effluent. 
The indications are, then, that water stored one tanditoryp 2 pose. 
of utalization or redistribution will come vunderm tiem ores 


The problem of defining non-natural, user aseecenii 7. 
bound "Up aneine Concept of risk. “It, 45 4 Non-natu is eee 
land to create a high degree of risk of injury to neighbouring 
property? ihe use will be classified as on=natutda beoren scone. 
depending upon the extent to which the particular co rcuntance— 
of the case mitigate the risk of injury. > At? the sameprine 0". 
ever, regard must be had for the fact that. community development 
may be of significance in determining what may be classed as a 
non-natural use of land, Where water development projects attain 
acceptance as playing a functional role within the community, 
1t may well be that use of Jand for these purpose se wi weno 
longer be regarded as non-natural. And where sizable public 
benefits can be seen. ta flow from such projects. uri cena 
may conceivably favour a shifting ofthe riek*o£ oss away erro 
the landholder who has undertaken the project, onto the injured 
party who has accepted the! benefits -of theapnoj;ect.emwilamwet treet 
then, thelevaluation of the risk factor involves the delicate 
process of balancine the various interests affecteds 


The principle applies to things naturally on land, if 
the landowner has artificially accumulated them there and their 
escape does more mischief than they would otherwise have done. 


A few other points pertaining to a claim under the 
rule in Rylands v. Fletcher must be mentioned. First, Diabiticy 
attaches only in respect of an escape from land within the con- 
trol of the defendant onto neighbouring property outside his 
control, not to injuries incurred within the confines of his 
land. Secondly, absolute liability does not attach where the 
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damaging substance is accumulated on the defendant's premises 
with the consent of the injured party. Finally, the rule does 
not apply where the damage is caused by an act of God or the 
malicious act of a third party. 


Right to Restrain Pollution 


The general rule is that if a person pollutes surface 
water flowing across his land onto his neighbour's property, 
the latter may maintain an action for whatever damage is caused 
by the pollution either in respect of the land itself or in 
respect of his ability to use the water. 


Statutory Modifications Respecting Surface Water Law 


Apart from statutes dealing with federal lands, there 
are only a few federal statutes relating to the flow or pollution 
of surface waters. There are numcrous provincial statutes relat- 
ing to these questions, however. Various municipal and other 
drainage provisions may be mentioned along with statutes relating 
to pollution and public health generally. The effect of the 
various Water Acts may also briefly be mentioned. In New Bruns- 
wick the Water Act gives the Water Authority control over the 
use of all surface and ground water and the allocation of the 
use of water. But the vagueness of the provision and the total 
absence of criteria for control make it difficult to say to 
what extent the Authority may thereby vary common law principles. 
On tie other hand, the power given by the Act. to the Lieutenant- 
Governor in. Council to: make regulations to carry out the provi- 
Sions of the Act may well be broad enough to enable a structure 
for the control of specified uses of water. A similar situation 
obtains in Prince Edward Island. In Newfoundland, general regu-- 
lation and control of surface and ground waters is provided by 
the Water Resources and Pollution Control Act. By this Act the 
property and the right to the use and flow of surface and ground 
waters is declared to be vested in the province. Similarly in 
Nova Scotia the Minister of Finance and Economics is given con- 
trol of the use of all surface, ground and shore waters as well 
as the power to designate how the water is to be allocated. 


7. GROUND WATER 


The designation ''ground water" applies to water that 
collects, flows or percolates beneath the surface of the land. 
For most purposes, ground water is classed with casual surface 
water, and the same rules apply to the extent that they are 
applicable. However, different legal problems relate to the 
two classes of water. Problems relating to surface water are 
to &@ Greate xcent nuisance-oriented; at issue is liability for 
damage occasioned by diversion. Problems relating to ground 
water, however, tO a “great extent dre “resource Orpen ted wav 
issue Ws liability for an intérierence! wath wie, Serr Cecomucc 
the water. The explanation probably Ires air the fact chat, 
historically, ground water has played a more prominent role 
than surface water in fulfilling basic needs of both a) domestic 
and an industrial nacure:, 


A further observation is that the foundation for the 
law respecting ground water was laid in an age when both hydro- 
logy and geology lacked the degree of sophistication and accept- 
ance achieved today. A general ignorance of natural processes 
beneath the surface of the ground has dictated legal rules that 
are still applicable today and that take into account, primarily, 
only that which is cognizable with-the naked eye from a surface 
perspective, 


English common law appears to have articulated only 
two classifications within the broad category of ground water. 
These are percolating waters and underground streams. The 
general rule is that there is no difference between the legal 
incidents of a stream flowing beneath the surface of the land 


and one flowing across the surtace; riparian rents ateacieto 
boetne 


On the other hand, where subterranean water does not 
flow in a definite underground channel, but merely oozes through 
the soil or collects ain underground accumulations pencatoetic 
surface, the holder of overlying Land has the ‘same r1onteto 
appropriate the water as he does in respect of surface water 
collecting on his land, notwithstanding that the water may have 
oozed through adjacent properties prior to accumulating beneath 
the surface of the landholders property, and notwithstanaine 
that the appropriation may interfere with some long established 
use of the water by some other landholder. The rule is not 
limited by a doctrine of reasonable user. 


The abstraction of percolating water over a long period 
of time does not give rise to the existence of a right to restrain 
interferences on the part of adjoining landholders. But while a 
right to receive percolating water cannot be prescripted in an 
absolute sense, it can be the subject of an easement, which, in 
general terms, is a right to enjoy the use of another person's 
land for purposes beneficial to oneself. For example, a land- 
holder may acquire by grant or prescription a right to enter 


upon and take water from a well on his neighbour's land. 


A landholder has a right of action for damage occasioned 
by the removal of lateral support naturally given by adjacent 
soil. He does not have, however, a similar right to support by 
subterranean waters, even where they lie beneath his own lands. 

If a landholder abstracts ground water, thereby causing a sub- 
Sidence of adjacent lands, no action lies unless he does so with 
intent to damage his neighbour's land, 


The development of ground water resources entails ex- 
ploration with a view to discovering the locality and extent of 
subterranean accumulations. To a considerable degree, this 
involves entering upon private property and interfering with the 
use and enjoyment of land by landholders. This cannot be done 
as of right; it requires the consent of the owner of the proper- 
ty. Unless altered by statute, such as those relating to mines 
and minerals which create public ownership, establish a licence 
structure and provide for compensation, exploration will be 
carried on under private lease or licence, and compensation for 
injury will be covered by the ordinary principles of landlord 
and tenant law. 


Pollution of subterranean waters causing damage to the 
overlying landholder is actionable on the same basis as the 
pollution of casual surface water. Where the pollution of ground 
water is occasioned by a direct act or a negligent act resulting 
in a pollutant being carried into the water, a cause of action 
arises. And where the use and development of land results in 
the pollution of ground water to the extent that it constitutes 
a nuisance to an adjacent landowner, normally an action will 
ine. aun other Ssituations,, however, liability..is not so .clear, 
For example, if a landholder (or a municipality) were to appro- 
priate such a large volume of percolating water that a drop in 
the water level in a neighbouring well resulted, allowing it 
to become contaminated, it is difficult to see that he would 
be liable; he is merely exercising his acknowledged right to 
appropriate the water, and at least insofar as his action is not 
motivated by malice, it appears lawful. 


Many of the statutory provisions discussed under sur- 
face water also apply to ground water. 


8. COASTAL WATERS 


Much of the law relating to coastal waters has already 
been examined in dealing with tidal waters under "Rivers, Streams 
and Lakes''. The major public rights, navigation, and shipping, 
for example, have already been examined. There are, however, 
minor public rights such as the right to take seaweed floating 
on the sea and, possibly, the right to bathe in’ the sea) "Neither 
of these, however, includes rights on the shore. Similarly, the 
owner of land bounding on the sea has many of the same rights 
as a riparian owner on a river. Among these are the rights of 
access, accretion and drainage as well as the right to build 
bulwarks against the encroachments of the sea. As in the case 
of rivers, too, a person may make himself liable for a nuisance 
for polluting the waters of the sea. 


As already seen in dealing with tidal rivers, the 
rima facie rule is that a grant of land bounding the sea carried 
title down to high water mark. Unless expressly granted, the 
shore, i.e., the land between high and low water mark, remains 
in the Crown. This means the Crown ian’ right Of themprovince 
except where the land has been expressly conveyed to the Crown 
in right of Canada, as in the case of public harbours. 


The ownership of the seabed, however, poses difficult 
problems. To understand the issues it is necessary to distin- 
guish between two categories of offshore waters, inland waters 
and territorial waters. Inland waters are waters so intimately 
associated with the territory of a state that, under internation- 
al law, they are considered as much the territory of a state as 
dry land. The common law spoke of waters intra fauces terrae, 
but this seems to amount to the same thing. Territorial waters 
consist of a belt of water stretching seaward from low water 
mark or the outer edge of inland waters for a ‘distance, so far 
as Canada is concerned, of three marine miles for most purposes, 
though the Territorial Sea and Fishing Zones Act provides for a 
fishing zone of twelve miles. 


The inland waters off the Atlantic Provinces are ex- 
tensive, and have been from pre-Confederation days. At Confeder- 
ation they included, under general customary international law, 
all bays and straits, or parts thereof, capable of being enclosed 
by lines of six marine miles from shore to shore. Moreover, 
historic claims could be made that all bays in these provinces, 
including in particular the large bays, Chaleurs, Conception, 
Fundy and Miramichi, were inland bays. 


Under English law, inland waters appear to be consi- 
dered as forming part of the adjoining county. This may well 
be the law in the Atlantic Provinces, for the common law applies 
there subject to the situation and conditions. Support for this 
view may be found in the fact that some of the provinces are 
defined as including certain inland waters. The boundary be- 
tween Nova Scotia and New Brunswick is drawn across the middle 


of the Bay of Fundy, and the Quebec-New Brunswick boundary runs 
in the middle of the Baie des Chaleurs. It is clear, of course 
that waters expressly falling within the boundaries of a pro- 
vince continued to belong to that province at Union. But apart 
from the Bay of Fundy and the Baie des Chaleurs, there is no 
provision in the boundaries of the Atlantic Provinces expressly 
including other inland waters. There are, however, some general 
terms in the proclamations establishing the Maritime Provinces 
that may be construed as including inland waters. 


Further support for the view that all adjacent inland 
bays form part of the Atlantic Provinces may be found in the 
fact that the provinces before Confederation frequently acted on 
this assumption. 


There is, however, support for another theory: that 
the colonies were entitled to jurisdiction over inland waters 
only to the extent that such waters had been delegated to them 
by the British Crown. Even under this theory the Baie des 
Chaleurs and the Bay of Fundy belong to the adjacent provinces. 
So does Conception Bay because Newfoundland was recognized by 
British statutes as having jurisdiction over that bay. The same 
would be true of any bay so recognized. In fact there is autho- 
rity that it is sufficient that the colony exercised legislative 
jurisdiction over adjacent areas even without express delegation. 
Finally it should be added that the public harbours existing at 
Union were transferred to the federal government. 


Turning to territorial waters, the Supreme Court of 
Canada in Re: Offshore Mineral Rights of British Columbia held 
that jurisdiction and ownership of the subsoil of the territorial 
sea off that province belonged to the Federal Government. It did 
note, however, that an historical case for a contrary view might be 
made in other provinces. Such a case might be made for all or 
some of the Atlantic Provinces, all of which exercised a measure 
of legislative control over their territorial seas before Con- 
federation. Moreover, there is considerable judicial authority 
capable of supporting such a holding. In the absence of such 
an historical case being upheld, however, the reasoning of the 
British Columbia reference would apply. 


WATER RESOURCES 
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PART FOUR - ADMINISTRATION 


This administrative study is based on the assumption 
that water can be collectively managed for the benefit of all 
citizens in the Region. 


Consequently there arises the need to develop a manage- 
ment system which has applicability to over-all water resource 
development, use and control. A model has been developed to 
serve this purpose. Its essential feature is its focus on de- 
cision-making processes, broadly described as policy formulation, 
policy execution, and policy evaluation. It is cast in the mold 
of the cabinet system of government, and incorporates elements 
of the political process, since most of the decision-making in 
cabinet government occurs at the political level. 


To apply the model to water management requires an ex- 
amination of the nature of water supplies and their relationship 
to other resources in nature. It also requires an understanding 
of the wide variety of demands on water, controls over water and 
conflicts and complementarity of uses, for these have implica- 
tions for development of an effective management system. Indeed, 
an analysis by area of use and control would suggest that a wide 
variety of government agencies are involved, whose activities 
must be co-ordinated. 


Because the system is a governmental one it is neces- 
sary to clarify the role of government in water resource devel- 
opment and use. Consequently an economic analysis portraying 
the function of government for management of water has been pre- 
sented which indicates that government responsibilities should 
extend to many areas of use. 


The constitution of our federally-structured nation 
divides government responsibility over water between the federal 
government and provincial governments. This division of powers 
requires extensive co-ordinating mechanisms if water resource 
management systems are to operate effectively. 


The findings of this administrative, economic and legal 
study are contained in the conclusions which follow. 


1. FEDERAL AND PROVINCIAL RESPONSIBILITIES 


Central Agency Responsibilities 


Each level of government should ensure that an agency 
be designated as the key water resource agency. Such an agency 
would, Within. 1S Constitutional jurasadiction pe cSpons tole 
tor 


Lj developiicnt OL Over=all water policy: 


2) INittation and co-ordination. of water resource 
research and data collection; 


3) revfew and co-ordination of ally water Veciclacion 
and regulation; 


4) initial allocation of water among alternative uses, 
and settlement of disputes. This would entail de- 
Velopment of appropriate Criteria, £01 cum@ercnt 
allocation of the resource; 


3) pibeial review dand CO-Ordinati0n, 0 med | wiec tami 
grams and budgets, including management of multi- 
DUEDOSe projects Where this appears teasiprc. 


6) development of appropriate methods for measuring 
program effectiveness; 


7) * development of appropriate Communication t4aci111- 
ties for co-ordinating program planning, execution, 
and evaluation. This would include public informa- 
tion programs. 


Resource Use Co-ordination 


Each level of government should ensure that water pol- 
icies and programs are developed and implemented with due regard 
for other policies concerning resources with which water is close- 
ly allied in nature - forest, land, fish and wildlife. 


Cabinet Responsibility 


Each level of government should ensure that cabinet 
has final responsibility (subject to parliamentary and legisla- 
tive approval) over water resource development, use and control. 
This implies that ministerial direction over the central agency 
responsibilities listed above is necessary. 


Public-Private Sector Co-ordination 
ide eit beth tlge nn ett ae ae ee ee RO 


Each level of government should consider formal methods 
of co-ordinating the water-oriented activities of the public and 
private sectors: 


1) to minimize conflicts in use; 


2) to achieve optimum use of the resource in given 
areas and projects; 


By “te provide channels of communication on water 
policies programs and problems between private- 
sector interests and responsible public agencies. 


Provincial-Municipal Co-ordination 


Provincial governments should develop an integrated 
program of water use and control, involving municipal governments 
in water supply, waste disposal and waste treatment policies, 
including long-range capital budgeting. Where watershed or river- 
basin boards appear feasible, municipalities in the area should 
be active participants. 


Federal-Provincial-Municipal Co-ordination 


The federal and provincial governments, under the 
Leanersnip. of, their respective central .water resource agencies, 
should develop: 


1) an Atlantic Regional Committee to review and co- 
ordinate federal, provincial and municipal programs 
and budgets for water use; 


2) federal-provincial committees to co-ordinate over- 
all management of the resources and management of 
specific areas of use and control, e.g., fisheries, 
noLintion.»contrel; 


2. PRESENT MANAGEMENT SYSTEMS - BY AREA OF USE AND CONTROL 


The following summary is by area of water use and con- 
trol. It is presented in this manner to indicate the nature and 
degree of federal and provincial involvement in water resource 
management. Agency designations and functions referred to are 
those invetceciaan ood 


Water Supply and Waste Disposal 


New Brunswick 


Water supply and waste disposal Dacilitiesearc pr mae 
rily developed on the initiative of communities, sindividuals, 
industries and, in some cases, for industries by provincialeana 
federal government agencies: 


Communities may provide residents with water supply 
and waste disposal facilities provided they arewablesctosonte ry 
the approval of the Municipal Gapatal Borrowine “boards hey 
must comply with regulations of the Water Awthority whicheenscure 
that. the systems are well-desiened, are no poliuutonsnazard ene 
are not detrimental to environmental health. User senareesamuct 
be set to cover operating and capital "Costss= cver yoy or mete 
be self-liquidating. Findncial assistance on Sewage, collec tron 
is provided by the Water Authority, and “on pre-enginecring sstudies 
for water and sewer systems by the Community Improvement Corpora- 
ETCr. 


Individual Systems may be Set-up a the discereeroneor 
the land-owner, and the Department of Health and Welfare may 
assist in well and septic tank location when these are installed, 
and may assist by sampling and testing drinking water. 


Industrial water systems are established by industry, 
subject to requirements laid down by the Water Authority. The 
Water Authority reviews all plans and designs to ensure that pol- 
lution hazards are detected and corrected. Some systems are 
financed by the federal government (fish-plant water supply) and 
subsequently turned over to the province for operation. Others 
are constructed by the New Brunswick Development Corporation for 
industries located in industrial parks. In both of these cases, 
and in the case of an industry connected to a municipal system, 
the industry pays a user charge. 


The Water Authority is responsible for allocating all 


water for water supply and sewage purposes where conflicts are 
likely tosarise. 
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Newfoundland 


The initiative for development rests with the communi- 
ty, individual and industry, although the Department of Municipal 
Affairs may encourage communities to develop systems (through 
their system of grants) and the Department of Health may, by its 
enforcement of preventive health measures, require installation 
of better water supply and waste disposal systems. The Depart- 
ment of Public Works develops systems for cottage hospitals and 
vocational schools where municipal systems are non-existent. 


Development of facilities is usually the responsibility 
of the community, individual or industry. The Department of Mu- 
nicipal Affairs may provide engineering services to the community ; 
the Department of Health will test water quality on request. The 
federal Department of Public Works constructs water supply sys- 
tems for fish plants; these systems are subsequently owned and 
operated by the province. 


Extensive financial assistance in the form of loans 
and grants is provided to communities for development and opera- 
tion of water supply and sewer facilities. The intent is to re- 
duce the burden on communities and to provide some measure of 
equalization among communities in financing these systems. All 
water rates and bond financing are approved by the local govern- 
ment division of the Department of Municipal Affairs, except for 
provincially-owned utilities, where the Water Authority sets the 
race. 


Before construction commences, all designs must be 
approved by the Water Authority, Department of Health, and Depart- 
ment of Municipal Affairs. Where additional Crown land is re- 
quired, or construction on Crown land is contemplated, the Depart- 
ment of Mines, Agriculture and Resources approves leases. Where 
alteration of surface water is required, Water Authority approval 
must be obtained. 


Nova Scotia 


Water supply facilities are developed by industries, 
individuals and communities. 


The Department of Trade and Industry (Industrial Loan 
Board) and Finance and Economics (Industrial Estates Limited) 
provide financial assistance to industries, including water sup- 
ply facilities, though loans and grants are not made specifically 
for this purpose. Industries do not pay for water used, unless 
they are connected to a public water utility. 


Community water supply systems are developed locally; 
financial assistance is available from the Department of Munici- 
pal Affairs and the Department of Agriculture and Marketing. 


Individual farm systems are developed by farmers, but 
often with the aid of the Department of Agriculture and Market- 
ing in building farm ponds for stock watering and fire protection 
purposes. 


The provincial government also owns and operates water 
utilities. The Nova Scotia Water Resources Commission operates 
water utilities constructed by the Atlantic Development Board. 


Water systems are subject to a wide range of regula- 
tion. The most significant are those exercised by the Department 
of Public Health, Division of Environmental Hygiene, which ap- 
proves all designs for community and industrial water supply sys- 
tems. Individual systems may be studied and water quality tested 
on request. The Nova Scotia Water Resources Commission exercises 
broad powers. It approves jointly with the Department of Public 
Health the design of water systems for communities and industries, 
including large farm-water-supply systems; it may also regulate 
the quantity of water allocated for specific water supply uses 
in the mrovaince. 


The Board of Commissioners of Public Uti ivGressiappeoves 
all public water utility rate structures but may exeepe those 
operated by the Nova Scotia Water Resources Commission. 


Other torms of provincial regulation winceludesecontrol 
over levels of capital borrowing for water supply systems, lot 
sizes (im relation to the type of water supply system), and the 
quality of water supply systems of motels, hotels and other tour- 
ist’ facilities: 


Prince Edward Island 


Development of water supply and waste disposal facili- 
ties iS initiated primarily by individuals, communitieseands in; 
dustries.© The Department of Municipal Affairs may persuade com> 
munities. to develop, facilities by helping: tor pave tom consumes 
SeTViICes prion tonthe development, stage. 


The responsibility for .esearch, developmentyandudesion 
is that of the individual, community, .or andustryepexcep tawnenc 
the Atlantic Development Board finances the construction of water 
supply facilities for fish plants, which may also serve adjacent 
communities. 


The Public Utilities Commission regulates water user 
rates for municipalities, and for industries when these are con- 
nected to municipal systems. Industries with their own supply 
Systems are unregulated. Rates for provincially-owned water 
utilities are regulated by the Water Authority. 


Where stream alterations are required to install a 
System, approval of the Water Authority's Stream Alterations Com- 
mittee is required. Where a well must be drilled, approval of 


the Authority is required. Lot size regulation, depending on 

the nature of water and sewer facilities installed, is the respon- 
sibility of the Provincial Board. Where a provincial guarantee 

1s involved, bond issues for both water and sewer facilities are 
approved by the Department of Municipal Affairs. 


The Department of Fisheries may issue permits to re- 
move sea birds and other forms of wildlife from Sewage lagoons. 


The Water Authority provides financial assistance to 
communities for development of designs for water and sewer facil- 
ities. Sewage treatment grants are also provided as an incentive 
to communities to install treatment facilities. The Department 
of Fisheries pays up to 100 per cent of well drilling costs for 
fishermen needing water for fish-cleaning and processing pur- 
poses. 


Government of Canada 


Direct federal government involvement in water supply 
systems is minimal, though considerable financial assistance is 
provided. Federal departments such as Transport, Defence, and 
Indian Affairs and Northern Development develop, construct, main- 
tain and operate facilities on federal property including the 
setting of rates for commercial and other users. 


The Rural Development Branch of the Department of For- 
estry and Rural Development undertakes surveys and feasibility 
studies for rural water supply systems on request by the prov- 
rnces. 


The Department of National Health and Welfare, Health 
Services Branch, Public Health Engineering Division, regulates 
the public health aspects of water quality on federal projects. 


The Atlantic Development Board finances 100 per cent 
of approved industrial water supply systems which the Department 
of Public Works constructs. The provinces are responsible for 
ownership and operation of such systems. 


The Water Quality Division and the Water Survey of 
Canada and Hydrological Sciences Division of the Department of 
Energy, Mines and Resources, and the Meteorological Branch of 
the Department of Transport provide assistance to federal, prov- 
incial and municipal agencies and industries concerning water 
quantity and quality in specific areas of the region. 


Federal government agencies are responsible for con- 
struction, operation and maintenance of waste disposal and waste 
treatment facilities on federal property. Commercial users of 
these facilities, e.g., restaurants in National Parks, may pay 
user charges. The Public Health Engineering Division regulates 
pollution control facilities on federal property. Financial 


assistance to industries for pollution abatement has been pro- 
vided by the Atlantic Development Board. The Central Mortgage 
and Housing Corporation provides sewage treatment loans to munic- 
ipalities. The Department of Fisheries regulates pollution on 
streams, rivers: and coastal areas in ‘onder touprotect and com 
serve the region’s fisheries resource. 


The Water Quality Division of the Inland Waters Branch 
is involved in water pollution abatement investigations concern- 
ing the base metal mining operations in New Brunswick. 


Recreation 


(including fish and wildlife conservation) 
New Brunswick 


Individuals use the province's water resources and 
associated resources (fish, waterfowl and beaches) for recrea- 
tional purposes. Subjéct.to fish and game resulattons, eindi1y7— 
duals may use these resourees as they ¢ésire. “heres alc wi tua 
fishing preserves, some of which are Opened to sine pul enone, 
fee, 45  Wollas public fishing preserves. 


The Fish and Wildlife Branch of the Department of Natu- 
ral Resources is responsible for designating game management 
areas and refuges so that species are protected and effectively 
managed. The Parks Branch is responsible for planning, develop- 
ing, operating and maintaining provincial parks, including water- 
oriented facilities such as beaches, swimming areas and marinas 
for public use. Water supply, waste disposal and treatment fa- 
cilities are provided by the department subject to) reculations 
of the Water Authority. Any altération of streams tor atish and 
wildlife purposes or parks must receive the approval of the Stream 
Alterations Committee of the Water Authority. Both of these 
branches develop their own programs and recommend these to the 
Deputy Minister and Minister of Natural Resources, and subsequent- 
ly to the Treasury Board for approval. Co-ordination of program 
planning takes place in the department prior to budget submission. 


Newfoundland 


The Divisions of Wildlife and Parks in the Department 
of Mines, Agriculture and Resources are the agencies primarily 
concerned with recreational programs with a water content. The 
initiative for recreational developments comes from both of these 
agencies, the Division of Parks being responsible for develop- 
ment of shorelines, beaches and marinas for recreational purposes. 
The Wildlife Division designates wilderness anGa Ss ebigces | et te 
aries, game sanctuaries and game reserves for the protection of 
wildlife, including waterfowl and fur-béearing. aiamals sauce 


doing so promotes recreational enjoyment of water-oriented wild- 
lite for residents and tourists. 


22 Use of Crown lands for the above purposes, including 
building of cottages on lakes and beaches, requires approval of 
the Crown Lands and Surveys Division of the same department, 
while alteration of any water body requires approval of the Water 
Authority. Water and sewage facilities constructed in parks must 
be approved by the Water Authority and the Department of Health. 
The Department of Health also regulates water quality in prov- 


incial parks as part of their program of testing all public water 
Supplies. 


_ The Division of Parks regulates pollution within the 
boundaries of park areas, and the Forest Service of the Depart- 


ment of Mines, Agriculture and Resources enforces game regulations 


throughout the province. 


Nova Scotia 


The Department of Lands and Forests, Wildlife Conser- 
vation Division and Parks Division, is responsible for water- 
related recreational activity in Nova Scotia. The Conservation 
Division licenses fishermen, enforces wildlife regulations, and 
in co-operation with the Canadian Wildlife Service, National 
Parks Service, and Canada Department of Fisheries, promotes ef- 
fective management of fish and wildlife in the province. The 
Division works closely with the Department of Agriculture and 
Marketing, ARDA Division, in making effective use of marshlands 
and wetlands and in developing an inventory of recreation land. 


The Parks Division plans, develops and operates provin- 
cial parks; has undertaken the classification of beaches and pro- 
vided water supply facilities for users; and controls the removal 
of sand and gravel from recreational areas (below high tide). 


Financial assistance is provided for fish and wildlife 
conservation through the ARDA program, when projects are suitable 
for this purpose. 


Prince Edward Island 


At the provincial level fish and wildlife conservation 
is the responsibility of the Fish and Wildlife Division of the 
Department of Fisheries. This division is responsible for devel- 
opment of wetlands and fishing ponds in the province for recrea- 
tional use as well as for preservation of fish and wildlife spe- 
cies. All licensing and regulation is administered and enforced 
by the division except for national parks. The Water Authority 
approves all stream alterations required for fish and wildlife 
conservation and recreation purposes. 


Provincial parks are developed by the Parks Division 
of the Department of Tourist Development, although the Economic 
Improvement Corporation is currently developing an expanded rec- 


reational program for the province. Municipalities may also 
develop recreational facilities locally, seeking advice and as- 
sistance from the Parks Division. 


Regulation of swimming and boating within provincial 
parks is the responsibility of the Parks Division, while the 
Fish and Wildlife Division licenses boats used for recreational 
purposes. 


There are currently no programs cf financial assistance 
to the private sector for recreational purposes, although such 
projects could be incorporated as part of a loan from the’ Tourist 
Loan Board. 


Government of Ganada 


Federal involvement in water-related recreation is 
mainly the concern of the Department of Fisheries, the Canadian 
Wildlife,Service and the National Parks ServiccronechcePecpart. 
ment of Northern Affairs and indian Development) (the Ganaioap i 
vision of the Department of Transport, and the Department of 
Public Works. 


The Department of Fisheries is responsable for CtChespro— 
tection, management and development of all fisheries in Canada 
where responsibility has not been delegatedetcn theryprovincesr 
which iS thejcase in the four Atlantic Provinces: 


Ttsworks ‘closely*with: provincial authoni ties  iieccy el 
oping £ish reculations including setting ’catehe imate Ss eine 
prevention of pollution detrimental to fish conservation, and 
in regulating the operation of fish-processing | plants, including 
Water OUalaiuy.. 


The Department of-iIndian Affairs “andi Northern Develop= 
ment, Canadian Wildlife Service, is concerned with acquisition 
of wetlands, management of all migratory waterfowl and wildlife 
in National Parks. and is responsible for carryine) cut. researc 
on water productivity and on biology of game v£ish andefor acvis. 
ing the National Parks Service on game-fish management. 


The National ParksqService jof the tsamesdepagencnemce- 
velops; opérates and maintains National Parks Sins themrecion seca 


is responsible for management of sport fisheries and for regulat- 
Ing, pollution. 


; The Canals Division of the Department of Transport pro- 
Vides tansportation acilities for recreational teeatem(celeecter = 
and Canso Canals) and regulates pollution in canals. 


The Department of Public Works assists private develop- 
ers through its marina policy and tourist wharf programs which 
enable the department to finance and construct water-based rec- 
meational facilities for the general public. 


Power 


New Brunswick 


et.” New power developments in the province fall under the 
jurisdiction of the New Brunswick Electric Power Commission. 
The Commission has wide powers of expropriation to develop hydro- 
electric generating facilities. It should be noted that the 
Power Commission may develop new facilities without the approval 
of the Water Authority, although in practice close co-operation 
is maintained. The cabinet approves all major plans for power 
development. The most recent project has been at Mactaquac, 
where a large hydroelectric facility has been constructed. Bene- 
fit-cost analysis is used to determine the feasibility of hydro- 
electric projects compared to thermal plants. Co-ordination 
occurs with the Department of Natural Resources and the Canada 
Department of Fisheries in developing headponds for recreational 
use and in protecting the fisheries resource. Assistance is 
provided to the Water Authority in controlling stream flow to 
regulate pollution. 


Newfoundland 


Hydroelectric power in Newfoundland is generated by 
private companies and by the Newfoundland and Labrador Power Com- 
mission. The initiative for research, planning, and design has 
been in both the private and public sectors. All future develop- 
ments are to be in the hands of the Commission. This body has 
wide latitude in the use of surface water for generating purposes, 
not requiring Water Authority approval for altering or diverting 
surface waters. Where Crown land is used, approval of the Crown 
Lands and Surveys Division is required, but this is a procedural 
rather than substantive matter. 


Nova Scotia 


Hydro-power generation in Nova Scotia is being carried 
out for the most part by the government-owned Nova Scotia Power 
Commission, and the privately-owned Nova Scotia Light and Power 
with small hydro-generating operations being owned by the Bridge- 
water Electric Service Commission and Minas Basin Pulp and Power 
Company Ltd., and the Town of Berwick. In recent years, the de- 
velopment of all new hydro-power sites has been carried out by 
the two aforementioned major utilities. Before carrying out a 
hydro project, the utility must obtain approval of the Water Re- 
sources Commission in order to use water or alter a stream for 
power generation purposes. Following the receipt of this approval, 
the utility concerned develops the hydro-power sites and con-_ 
structs, operates and maintains them. A nominal charge is paid 
by the utility concerned to the Nova Scotia Water Resources Com- 
mission for the use of water for generation purposes. 
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The Atlantic Industrial Research Institute has provided 
some advice to deal with engineering problems arising out of con- 
struction of hydro-power facilities. 


Prince Edward Island 


There are no hydro-power generating facilities in use 
on the Island. 


Government of Canada 


The federal government has limited involvement with 
hydro-power generation in the Atlantic region. The Atlantic 
Development Board provides financial assistance for power gener- 
ation projects, while the Department of Energy, Mines and Re- 
sources, Inland Waters Branch, Engineering Division eprovades 
financial -and technical assistance in conducGing sang el aac 
al power feasibility study. 


The International Joint Commission approves hydro-power 
generation projécts on international rivers and may regulate tre 
servoir levels and flows of water through such works. The De- 
partmenthor Transport: and the Department ofarisverres ius ean 
prove» all such projects where they tattect thespublresmioiec. 
navigation and fishing. 


Fisheries 
New Brunswick 


The only aspect.cf fisheriieswats themprovinc rate yc! 
which appears to be water-related is the regulation of water 
supply and waste: disposal facilities in fish plants which trade 
solely within the province. This regulatory Activicyetcepce a. 
formed by federal fisheries personnel acting om pehalteorm tne 
provincial Department of Fisheries, Fish Inspection and Marketing 
Branch. These inspections ensure that the quality of water and 
waste disposal facilaties are sufficiently hichtnot, tombesdecni. 
mental toithe qualiutysot Lishiiprocessine. 


Where water supply systems are financed and built by 
the Atlantic Development Board and turned over to the provincial 


government for operation, the Water Authority sets user charges 
for supplying water. 


Newfoundland 


The use of water for commercial fisheries is initiated 
by fishermen and commercial fish plants. The former are not with- 
in the terms of reference of this study. Commercial fish plants 
obtain water (salt and fresh) to assist in their cleaning and can- 


ning operations. Water and waste disposal facilities are devel- 
oped by fish plants, often with the assistance of the federal 
Department of Fisheries. Some of the water Supply facilities 
have been financed by the Atlantic Development Board, as part 

of the program of regional economic development. These are 
turned over to the province for operation, usually to the pro- 
vincial Water Authority, which sets rates for water use, 


_Inspection of fish-plant water supply and waste dis- 
posal facilities is undertaken by the federal Department of 
Fisheries. 


Nova Scotia 


The province has little to do with the water-related 
aspect of fisheries. 


The Inspection Service of the federal department as- 
sists the provincial government by inspecting water Supply and 
waste disposal systems of fish plants which market solely in the 
province. 


Some fisheries research and management is provincially 
financed (Nova Scotia Research Foundation and Department of Lands 
and Forests - fish culture and fresh-water research, fish farm- 
ing) and some falls under provisions of the ARDA Agreement (oys- 
ter farming research). The purely commercial aspect of fisheries 
(aid to fishermen, marketing of the product) is not dealt with 
in this report. 


Prince Edward Island 


Water supply facilities for the fishing industry are 
dealt with under water supply. Inspection of fish plants is 
undertaken by the federal Department of Fisheries. 


Government of Canada 


The Department of Fisheries and the Fisheries Research 
Board are the agencies chiefly concerned with the protection and 
management of this water-related resource. 


The regulation of all works which may affect the public 
right of fishing is the responsibility of the Department of Fish- 
eries; this is exercised through the Resource Development and 
Conservation and Protection Services, which also take measures 
to reduce pollution which may be harmful to fish. The Fisheries 
Research Board undertakes fundamental and applied research, in- 
cluding anti-pollution research, to assist in developing and 
expanding the resource available for commercial and recreational 


use. 
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Irrigation 


New Brunswick 


There is a modest level of irrigation in New Brunswick. 
The provincial and federal governments finance irrigation devel- 
opment through provisions of the ARDA Agreement. The Department 
of Agriculture provides rree engineering services at the design 
stage, and supervises construction Of, FACT Lt Les ee wk Onelcanoen 
irrigation policy provides for financial assistance for equipment 
and construction of water supply systems for irrigation purposes. 
Where a stream requires alteration, Water Authority permission 
is required before development may take place: 


Newfoundland 


Only one commercial irrigation system in Newfoundland 
was brought to the attention of the consultant. TW 1S) US. dees vise 
tem for vegetable production, using water from, the jerra Nova. 
The initiative for development of such systems, and the respon- 
sibility for operation and maintenance is clearly an the-hands 
of the industry. But future alteration of streams for water 
supply purposes would require Water Authoruty, approvd ba NOmt dS 
nancial assistance is currently provided for irrigation in the 
province, 


Nova Scotia 


Some irrigation activity occurs in Nova Scotia. Pro- 
vincial involvement includes financial and technical assistance 
by the Department of Agriculture and Marketing, ARDA Diver SLO. 
The Extension and Economics Branch of the same department pro- 
vides financial assistance to farmers who wish to build farm 
ponds for irrigation purposes. 


The Nova Scotia Water Resources Commission must approve 
any stream alteration required to assist in the provision of ir- 
rigation works. 


The Extension and Economics Branch of the Department of 
Agriculture and Marketing will be responsible for constructing, 
operating and maintaining irrigation works on the Musquodoboit 
River, as part of the over-all development of the watershed. 


Prince Edward Island 


Irrigational use of water on the Island is limited to 
small commercial enterprises. They are treated in the same manner 
as industries. Initiative, development of works and administra- 
tion is the responsibility of the industry. No programs Of ii nal= 
cial assistance for water supply or waste disposal are available. 
Major stream alterations would require the approval of the Water 
nUtThOVLty., “but nowcases lave yet arisen. 


Government of Canada 
Rech Ben neeitc Stettler otc 


, ; The federal government is involved in irrigation pro- 
jects in the Atlantic Region through the Department of Forestry 
and Rural Development. Many studies have been completed; how- 
ever very few projects have commenced to date, and for conven- 
lence, are dealt with under soil and water conservation below. 


Water Commerce - Transportation and Log Driving 


New Brunswick 


Transportation for commercial purposes on inland waters 
of the province, except in coastal areas, is virtually non-exist- 
ent. There is no public transport except for interprovincial 
facilities. Private companies Operate ferry services between 
New Brunswick and Nova Scotia, and between the mainland and Grand 
Manaan Island, but the latter is not inland water commerce. 


Were water transport again to become prominent, Water 
Authority approval, in addition to federal government approval, 
would be required for stream alterations, including wharves, 
landings, and dredging of channels. 


Log driving, though declining, still occurs in the prov- 
ince. Log-driving companies require permits from the Water Au- 
thority to effect stream alterations, and require approval from 
the Department of Natural Resources, Forest Branch, for landing- 
Sites. The Water Authority may also require restriction of log 
driving to reduce pollution. 


Newfoundland 


Water commerce (navigation) is regulated only by the 
federal government. Use of inland water for transportation is 
negligible, but coastal waters are extensively utilized for this 
purpose. The Water Authority has not become involved in approval 
of wharves, landings, dredging for such purposes in coastal areas. 


Log drivers have extensive rights and are excluded from 
regulation by the Water Authority, although major pollution prob- 
lems and stream alterations would conceivably come under the sur- 
veillance and control of the Authority. Use of Crown lands for 
log driving requires a lease from the Department of Mines, Agri- 
culture and Resources, Crown Lands and Surveys Division, which 
regulates all use of Crown land for any purpose, including water- 
related ‘activities. 


Nova Scotia 


The provincial Department of Public Works occasionally 
constructs wharves to assist in public navigation. Where streams 
are used for log driving, the approval of the Nova Scotia Water 


Resources Commission must be obtained, except where separate 
legislative provision has been made permitting particular com- 
panies to use streams for this purpose. 


Prince Edward Island 


Use of inland waters for transportation or log driving 
iS NoOn-exiStenc, 


Government of Canada 


The National Harbours Board is responsible for devel- 
opment, operation and maintenance of National Harbours in the 
region. The Department of Transport, Canals: Daviisivon ~operactes 
and maintains canals in the region and the Marine Works Branch 
is responsible for the operation and maintenance of public wharves 
(except those under the National Harbours Board)a) The; Department 
of Public Works undertakes the construction of many federal ma- 
rine works including wharves, navigation channels, siiare procec- 
tionoworkse aAndvdans. 


Any works constructed on navigable rivers mequine We- 
partment of Transport approval, and on boundary waters, Inter- 
national Joint Commission approval. Where these affect the fish- 
eries resource, Department of Fisheries approval is required. 


The Department of Energy, Mines and Resources, Marine 
Sciences Branch, provides assistance in wave-motion and related 
studies which may affect construction of federal navigation 
works. 


Potitec ion COontcro. 
New Brunswick 


The New Brunswick Water Authority is the key agency 
in the provincial government responsible for the prevention and 
control of water pollution. The Department of Health and Welfare 
prevents and controls environmental health hazards associated 
with water pollution, and works closely with the Water Authority 
im: the exercise of, its duties. 


The Authority jointly with the Department of Health 

and Welfare approves all community and industrial water supply, 
waste disposal and treatment facilities; it assists communities 
and industries in developing and operating waste treatment works. 
It maintains a watch on pollution levels in streams, rivers <and 
lakes (in co-operation with federal authorities), and as empow- 
ered to take regulatory action when pollution levels become coo 
high. Through its Stream Alterations Committee it approves all 
works: atfecting stream flows, assessing the ampact fom suchmcnagnves 


on fish conservation (with the assistance of federal and provin- 
cial fishery authorities). 


_ The Authority administers grants to municipalities and 
industries for the construction of pollution control facilities; 
1t assists in financing research conducted by the federal govern- 
ment to determine existing pollution levels on major fishing 
rivers in the province and how best to reduce then. 


Newfoundland 


There are several agencies in the provincial govern- 
ment concerned with pollution control. The Water Authority and 
the Department of Health are the key agencies, the latter being 
concerned with the control of environmental health hazards origi- 
nating in water supply and waste disposal facilities. At present 
the two agencies approve all community and industrial water sup- 
plies, waste disposal and treatment facilities before construc- 
tion proceeds. The Authority utilizes engineering consultants 
for this task, having no permanent staff for pollution control 
activities. 


A number of other agencies are involved in pollution 
control. The Division of Parks regulates pollution in parks. 
The Crown Lands and Surveys Division regulates pollution of 
streams by pulp, paper and sawmills. The Local Government Divi- 
Sion may regulate pollution in sources of municipal water sup- 
plies. No financial assistance is provided to industry for pol- 
lution control purposes. Municipalities receive extensive grants 
for water, waste disposal and waste treatment facilities. 


Nova Scotia 


A number of agencies are concerned with pollution con- 
trol in Nova Scotia: 


1) Department of Public Health - Division of Environmental 
ygiene - regulation of community and industrial water 
supply, waste disposal and waste treatment systems; re- 
gular sampling of public water supplies; testing in- 
dividual water supply systems on request; advising on 
location of wells and septic tanks. 


2) Nova Scotia Water Resources Commission - jointly with 
the Division of Environmental Hygiene, approves in- 
dustrial and community water supply, waste disposal, 
and waste treatment systems; provides financial assist- 
ance for community waste treatment systems; prescribes 
public water supply areas for purposes of pollution 
control: 


3) Board of Commissioners of Public Utilities - may order 
ie Communities to improve pollution contro acilities. 


4) Department of Lands and Forests - prevents sawmill 
operators from dumping Sawdust into streams. 


5) The Atlantic Industrial Research Institute - has pro- 
Vided advice and assistance on the construction, opera- 
tion and maintenance of industrial and community waste 
treatment facilities. 


6) The Department of Highways - prevents pollution by 


COlclaccors. 


Prince Edward Island 


Several agencies are involved in pollution control. 
The primary agency is the Prince Edward Island Water Authority 
which finances pollution control research, assists municipalities 
in installing waste treatment facilities, regulates pollution in 
municipalities and industries, and approves the use of streams 
for disposal of wastes. The Economic Improvement Corporation 
has financed pollution control studies; the Parks Division reg- 
ulates pollution in provincial parks; the Fish and Wildlife Divi- 
sion issues permits for removal of seabirds and wildlife from 
sewage lagoons. 


Government of Canada 
The federal government has extensive responsibilities 


for pollution control. These have been discussed under the areas 
of use above, and may be summarized briefly: 


1) Department of National Health and Welfare, Public 
Health Engineering Division - control and abatement 
of water pollution resulting from the operation of 


all federal government facilities; water quality meas- 
urement for other federal agencies. 


2) National Parks Service - regulation of pollution in 
National Parks. 


3 ee of Fisheries - regulation of pollution 
anrecting “tne f£asheries resource. 
4) Fisheries Research Board - anti-pollution research. 


5) National Harbours Board - regulation of pollution 
in harbours. 


6) Steamship Inspection Service - regulation of oil 
pollution by ships in Vanacdianewaters. 
7) Canals Division - regulation of pollution in canals. 


8) Canadian Wildlife Service - monitoring of pollution 
in coastal and inland waters to protect the wildfowl 
resource. 


9) International Joint Commission - investigation and 
advice respecting pollution problems on international 
rivers. 


Soil and Water Conservation 


New Brunswick 


Soil and water conservation projects are primarily in 
the areas of reclamation and drainage and water conservation. 
The Department of Agriculture, Agricultural Engineering Branch, 
is the key provincial agency in this field. It provides free 
engineering services and finances tile underdrainage and main 
outlet drainage projects, with the assistance of the federal 
government through the ARDA program. The Branch has also under- 
taken the construction of farm ponds to provide farmers with 
water supply for stockwatering purposes. 


The Director of the Branch is also the Chairman of 
the Marshland Reclamation Commission, a body of government offi- 
cials and farmers responsible for directing the work of local 
Marsh Bodies which operate and maintain dykes and aboiteaux on 
marshlands in the province. Financial assistance is provided 
through the ARDA Agreement. 


Where a stream or body of water requires alteration 
for land reclamation purposes, Water Authority approval is re- 
quired. 


Newfoundland 


The chief activity is bogland reclamation and drainage 
undertaken by the Department of Mines, Agriculture and Resources, 
Division of Agriculture. The Department may initiate the work, 
although much of it has occurred due to federal participation 
through the ARDA program. The Division secures leases through 
the Crown Lands and Surveys Division and undertakes the required 
research, planning and design of works with the assistance of 
the Crown Lands and Surveys Division in surveying, and the con- 
struction of works necessary to effective drainage of the land. 
Extensive financial assistance is provided under the provisions 
of the ARDA Agreement. 


Nova Scotia 


The agricultural use and control of water is managed 
primarily by the Department of Agriculture and Marketing, ARDA 
Division. Financial and technical assistance is provided on a 
wide variety of projects including erosion control, tile drainage, 
rural ponds and wetland drainage. The Musquodoboit Valley Rec- 
lamation Board and the Department of Agriculture and Marketing, 


Extension and Economics Branch, are jointly involved in the con- 
struction, operation and maintenance of works which are being 
used to reclaim land for agricultural purposes. 


It may be noted that the Farm Loan Board provides fi- 
nancial assistance to farmers for reclamation andbdrainage pro- 
heces. 


Any major stream alterations required to conserve 
water (rural ponds) or to protect land (erosion control works) 
require the approval of the Nova Scotia Water Resources Commis- 
sion before work may proceed. 


Prince Edward Island 


The primary responsibility for initiating soil and 
water conservation projects on the Island rests with farmers and 
communities. Both are primarily concerned with water storage, 
these usually involve construction of danissa, = Contractons are 1 cs 
tained by the individual or municipality, but supervision is 
usually under the direction of the ARDA Co-ordinator, opatnesve= 
partment of Agriculture except for large projects, when the field 
offices of the federal Department of Forestry and Rural Develop- 
ment may be used to assist in supervision. Financial assistance 
to farmers is available under provisions of the ARDA Agreement. 


All stream alterations must be approved by the Water 
Authority, which in turn obtains advice from the provincial De= 
partment of Fisheries to determine the effects Of dam construc— 
tionsonuer ish and wildlife in the arvear 


Government of Canada 


Irrigation and reclamation and drainage projects are 
usually initiated by farmers, communities or provincial govern- 
ments. Federal financial assistance is provided under the ARDA 
Agreement, and under FRED Agreements. Technical AS Sustance 1S 
provided through the Department of Forestry and, Rural,Develop- 
ment, Rural Development Branch. The Atlantic Development Board 
also, provages financial, assistance. to assis5tain covering the cos#@ 
of equipment for draining and reclaiming boglands. 


Projects falling under this category include bogland 
and marshland drainage and reclamation; development of rural 
ponds for stockwatering, irrigation, and fire protection; and 
daineconstiiotion.. 


Ka. 2. 
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Flood Control 


New Brunswick 


No flood control projects (apart from reclamation and 
drainage) exist in New Brunswick. Whenever flood danger arises, 
usually on the Saint John River, the Water Authority, New Bruns- 
wick Electric Power Commission, the Civil Engineering Department 
of the University of New Brunswick and the federal representative 
from the Department of Transport, Meteorological Branch, co-ordi- 
nate efforts to provide a flood forecasting system, and to guide 
ad hoc flood control measures. 


Newfoundland 


The Department of Mines, Agriculture and Resources, 
Division of Agriculture, has developed a small flood control pro- 
gram on the west coast. Approval of the Water Authority is re- 
quired when altering a stream for flood control purposes. Where 
such a scheme is constructed on Crown lands, approval of the 
Crown Lands and Surveys Division is required. 


Nova Scotia 


The major flood control activity in the province is 
flood control on the Musquodoboit River. The Musquodoboit Valley 
Reclamation Board has been set up specifically to achieve this 
purpose, and to increase the utility of both agricultural and 
water resources along the valley. 


Two agencies of the provincial government are particu- 
larly concerned with the provision of financial and technical 
assistance for the project. These are the ARDA Division and the 
Extension and Economics Branch of the Department of Agriculture 
and Marketing. Works which require alteration of the water course 
must be approved by the Nova Scotia Water Resources Commission 
before construction may proceed. 


Prince Edward Island 


There are no flood control projects on the Island. 


Government of Canada 


The Department of Forestry and Rural Development, Rural 
Development Branch, is the prime federal agency concerned with 
flood control in the region. Projects in the Atlantic region are 
quite limited, with the exception of the Musquodoboit Valley in 
Nova Scotia. Such projects involve federal financial and techni- 
cal assistance under the terms of the ARDA Agreement. 


Watershed Management 


New Brunswick 


sp 


Newfoundland 


There are no all-inclusive watershed management pro- 
grams in the Province of Newfoundland. However, the Planning 
Division of the Department of Municipal Affairs is empowered to 
regulate watersheds within the context of a land-use program, 
where protection of ‘the water resource may be desitaple = ommceu 
future needs. The Department of Health is empowered ‘to approve 
the use of all water from a: watershed: 


Nova Scotia 


Nels 


Prince Edward Island 


Some watershed basin planning is underway on the Is- 
land. Data on watersheds are being gathered by several federal 
and provincial agencies. The Fish and Wildlife Division has pre- 
pared a ‘mayor development, plan for fish and wildlatfe, conservation 
on a watershed basis. The Economic Improvement Corporation has 
undertaken to collect data on two watersheds. Stream gauging 
by the Inland Waters Branch of the federal Department of Energy, 
Mines and Resources is financially assisted by the Prince Edward 
Island Water Authority. 


There are currently no operative management programs 
for water resources or water-related resources being administered 
on a watershed basis. 


Government of Canada 


Nady, 


Basic Research and Data Collection 


New Brunswick 


The Water Authority undertakes some basic research and 
data collection for pollution control purposes, and assists in 
financing data collection by the federal government aCenNe Less 
The New Brunswick Electric Power Commission conducts stream gaug- 
ing for hydroelectric power generation purposes, 


Newfoundland 


Nid 


Nova Scotia 


The Department of Mines, Groundwater Section, in co- 
operation with federal authorities, investigates characteristics 
of the ground-water resource in the province. Observation wells 
have been drilled for hydrological studies. 


The Nova Scotia Research Foundation and the Atlantic 
Industrial Research Institute finance and undertake research and 
data collection. The Atlantic Industrial Research Institute has 
undertaken research in water quality to aid in improving domestic 
and community pollution control facilities, and in ocean engineer- 
ing, to develop more effective wave-measuring devices. 


The Research Foundation has undertaken waste-treatment 
research on a confidential project, and has done a study of ef- 
fluents emitted by herring reduction plants and a brewery. 


Prince Edward Island 


Nil. 


Government of Canada 


Extensive research and data collection are carried out 
by a number of federal agencies. The agencies and their areas of 
activities as of 1968, are listed below. 


Areas of Activity 
1) Ground Water 


Department of Energy, Mines and Resources, 
Inland Waters Branch 

- Hydrologic Sciences Division 

- Water Quality Division 


2) Hydro-Meteorology 


Department of Transport, Meteorological 
Branch 


3) Surface Water 


Department of Energy, Mines and Resources, 
Inland Waters Branch, Water Survey of Canada 
- Engineering Division 

- Water Quality Division 


4) 


5) 


6) 


7) 
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Oceanography 


Department of Energy, Mines and Resources 
- Marine Sciences Branch 


Fisheries Research Board of Canada 


Hydrography 


Department of Energy, Mines and Resources 
- Marine Sciences Branch 


Water Resource Research Policy and Special 
Studies 


Department of Energy, Mines and Resources 
- Policy and Planning Branch 


Atlantic Development Board 
Science Secretariat 
Pollution Control Research 


Pollution control reséarch and study 4s=peimarry 
undertaken by: Fisheries Research Board of Ganada 
Department of Energy, Mines and Resources, Inland 
Waters Branch, Water Quality Division; Department 
of National Health and Welfare, Health Services 
Branch, Public Health Engineering Mivasiom. ane 
International Joint Commission. 


Co-ordinating Devices 


1) 


2) 


3) 


Fisheries Research Board 


National Research Council - International Hydro- 
Jocica lL pecade 


Candditanm Netional Committee 
National Research Council - Associate Committees 
Associate Committee on Water Pollution Research 


Associate Committee on Geotechnical Research - 
including snow and ice mechanics 


Associate Committee on Geodesy and Geophysics 

- Subcommittee on Hydrology 

- Subcommittee on Meteorology and 
Atmospheric Sciences 


*) 
5) 


6) 


7) 


8) 


Canadian Committee on Oceanography 


Department of Energy, Mines and Resources, 
Policy and Planning Branch 


National Advisory Committee on Water Resource 


Research 


Atlantic Development Board 


Atlantic Provinces Water Resources Super- 
visory Committee 


International Joint Commission 


(Co-ordinates the activities of agencies con- 
cerned with water management by appointing 
individuals to supervisory boards from appro- 
priate agencies in Canada and the United States.) 


N 
UW 


3. MANAGEMENT PROBLEMS 


Significant problems in the management of water re- 
sources in the Atlantic, Provinces .appeareto existeatetie present 
time. It should be stressed that the problems are not (with the 
exception of the federal government) primarily (sti¢ccu a meres. 
they are largely related to. the, definition, of approprastesrespon— 
Sibilities which central water resource agencies 9a co not, ol 
the most part, carryingwout effectively atv presente inc proulcns 
also reflect the absence of a cohesive and »c€o-ordunacedsapprosen 
to water resource management, with the consequence that many 
water problems are not being systematically resolved. 


Looking at the Region as a whole, and without attempt- 
ing to pinpoint specific problems relating to any single province, 
three general classes of management problems may be identified. 
They relate to policy formulation, policy execution and policy 
evaluation. 


Policy, Formulation 


Planning 


Effectively co-ordinated policy and program planning 
for water resources at the federal and provincial levels appears 
to be lacking. Each water agency is responsible for development 
and implementation of its own aspect of water policy, but these 
separate policies are not adequately integrated. 


The Policy and Planning Branch of the federal Depart- 
ment of Energy, Mines and Resources is currently Inia tpi rand 
co-ordinating efforts to develop a national water POLICY An 
interim interdepartmental committee on water policy is responsible 
for co-ordinating federal water resource policy, but has not yet 
begun intensively to examine and co-ordinate programs for the 
Atlantic Provinces. There is recognition of the problem at the 
federal level, but effective co-ordinating machinery does not 
dppear tO Exist Except on an ad hoc basis. 


Though there are central water authorities in the prov- 
inces with wide powers over management of water resources, the 
absence of an integrated water policy is noticeable. By and 
large, provincial agencies currently devote their efforts to de- 
velopment and implementation of water or water-related programs 
without preliminary review and co-ordination of policies at the 
water authority level. The composition of the authorities in 
general suggests a concern for public-private sector co-ordina- 
tion with emphasis on pollution control, but interdepartmental 
policy co-ordination is not formalized to any (Tea t lex cent 


a ae he 
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Federal-provincial liaison and co-ordination in policy 
and program planning is not extensive despite the need, suggested 
in this report, for close ties in several areas of use and con- 


trol. The structures to facilitiate such co-ordination do not 
Gxist at present. 


_ Further, one can note - especially at the provincial 
level - inadequate co-ordination of water policies with economic 
development plans. Though the need may not be considered by some 
to be great, the absence of such integration could lead to mis- 


judging or misplacing water program emphases within the over-all 
context of economic policy. 


Data Collection and Research 


Most of the data collection and research in the Region 
is carried out by federal agencies, though several provincial 
agencies have responsibilities in this field. Several co-ordi- 
nating bodies for specific areas of research exist at the federal 
level, while none exist at the provincial level. Nor are there 
any formal federal-provincial or regional structures with respon- 
sibility for co-ordination of data collection and research activ- 
LCiLes). 


The National Advisory Committee on Water Research stud- 
ies and recommends priorities for water research in Canada. How- 
ever, there is no one agency responsible for bringing together 
and integrating the data collection and research activities of 
all federal agencies as they relate to the Region. Both the 
high level of federal expenditure on data collection and research 
and the variety of its programs suggest the need for effective 
co-ordination. It would also be useful to co-ordinate planning 
for research and data collection with other related program plans 
at the federal level - for example, anti-pollution research and 
pollution control programs. 


Federal-provincial co-ordination at the planning level 
for data collection and research is limited to specific projects 
where special provision is made (for example, I.H.D. projects) 
but no over-all research planning mechanisms are apparent. 


Legislative Planning 


There is currently no effective machinery for contin- 
uous review and integration of legislation affecting water re- 
sources policies and management, at both federal and provincial 
levels. The federal government is engaged in developing new 
legislation for a national water policy, but has not developed 
the means to ensure that all legislation affecting water use 1s 
centrally reviewed and co-ordinated. There is no sign at the 
provincial level of any co-ordination and approval of water-re- 
lated legislation before submission to the cabinet and legisla- 
ture, except on an ad hoc referral basis. 


Budgeting 


The extent to which budgets, reflecting program plans, 
are integrated is a good indication of the extent of policy and 
program co-ordination. Unfortunately, it appears tiauweryeliccie 
co-ordination at the budgeting level occurs. Interdepartmental 
co-ordination of budgets of water-related programs at both fed- 
eral and provincial levels remains a goal yet to be achieved. 

This is a major problem. The consequence is a lack of thought- 
ful program and policy integration, requiring in its place exten- 
sive informal arrangements to co-ordinate policy vor to) co-ordinate 
program implementation in the field. 


Federal-provincial or regional water resource budget 
co-ordination does not occur. Further, there is an absence of 
effective co-ordination of water-related budgets with budgets 
which are oriented to regional economic development; this means 
that water policies and programs cannot be considered a fully 
integral’ element of economic policy: 


Pobicy Ex ecu cron 


This study was not focused on policy execution. How- 
ever, if 1S apparent that both federal and provinetaleot areas 
rely heavily on informal co-ordination ‘to fill the gaps left by 
lack of effective cc-ordination at the policy and procraneplan- 
ning and budgeting stages. Measures to ensure effective co- 
ordination at pre-implementation stages would help to overcome 
ChisatteE vow ty. 


Poldey. Evaluation 


Program Control 


Were an integrated program for management of water re- 
sources developed, it would be possible to formulate effective 
methods of program control. This means developing appropriate 
criteria for measuring the effectiveness of various water programs 
in terms of an over-all water policy for the Region. There is 
currently an absence of explicit criteria at both federal and pro- 
vincial levels for many specific programs. 


; The question of developing appropriate explicit crite- 
ria for measuring program effectiveness is by far one of the most 
crucial issues facing use of the resource. In their ADSENGES 
implicit political-social-economic criteria may be used which 
may be so general as to be virtually meaningless, leaving many 
decisions concerning budgets open to short-run influences and 
persuasion which may be detrimental to the generation of effec- 
tive long-range water use programs. 
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Dispute Settling 


The settlement of disputes among public agencies (ques- 
tions of policy and program) are resolved through the mechanisms 
of cabinet government. Public-private sector disputes have more 
and more been referred to water authorities rather than the courts, 
although this method of resolving differences is in its infancy. 


As water policy is better defined and becomes in part 
an arm of social and economic policy, it seems reasonable to 
assume that more decisions affecting allocation will be taken by 
governments. Given this prospect, it is clear that present leg- 
islative provisions do not provide adequate relief. There is 
currently no consideration given in provincial legislation to 
public hearings and systems of appeal from allocative decisions 
affecting persons with interests in water resource use. Pro- 
vision of effective machinery implies the selection of appropri- 
ate criteria for allocation purposes and the use of such criteria 
in decisions affecting public and private interests. 


Communication 


There is limited formal communication for policy for- 
mulation and evaluation at both federal and provincial levels. 
Too much reliance is placed on informal and ad hoc devices. In 
addition, there appears to be an absence of effective public 
information programs at the provincial level designed to system- 
atically inform the community about water policy objectives and 
programs. 
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